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Preface

The subjects of labor and industrial economics, as these are commonly taught and 
researched as subdisciplines of economics, do not engage substantially with issues 
critical to the developing countries. Beginning with demand for labor, substitution 
between capital and labor, choice between workers and hours at the workplace, and 
the immense literature on the supply of labor, all follow some basic characteristics 
closely resembling the empirical realities from the developed world. The axiom-
atic relations and the theoretical conjectures naturally go beyond country-types and 
remain applicable to a large range of cases. Many other interesting issues however, 
make realistic appeal in the context of country characteristics. We aimed at writing 
this book in order to explore the intricacies peculiar to developing countries, where-
in the interactions between industry and labor in labor-surplus developing countries 
would receive more focus using the same tools as in the neoclassical economics. 
The treatment of unemployment, of industrial relations or labor unions for example, 
in contributions referring to developing countries have often taken discursive routes 
and appealed to ‘alternative’ analytical modes as if they cannot be inducted into 
mainstream economic analysis. While the historical developments of these subjects 
in the context of country experiences are certainly important, the neglect of analyti-
cal models in trying to explain the critical features has been glaring. We expect that 
some of the models we develop cater well to the understanding of the close encoun-
ters between industry and labor in developing countries.

We emphasized on the role of asymmetric information over a reasonable portion 
of this book. In this case also, we draw substantially from the well-known models 
of asymmetric information in labor markets and apply those to understand occupa-
tional choice among migrant workers. We have explained in detail that the results 
are equally capable of explaining economic outcomes under asymmetric informa-
tion for both internal as well as international migrants, as long as the information 
flow between the employers and employees is constricted by exogenous factors. 
The large amount of empirical research we have surveyed in this context in an 
effort to buttress the analytical conjectures should be a useful reference for those 
interested in the area.

We acknowledge that the book still neglects several important topics, which are 
not only very interesting in their own rights but could have also improved upon 
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the insights specially for developing and transition countries. We hope to engage 
with these in future, provided that the graduate students and teachers of labor and 
industrial economics find the present contribution worthy of their time and interest. 
In the end, we wish to thank several people who we have interacted with from 
time to time, learned from them, and derived motivations and enthusiasm over 
sustained periods in the past. These include Abhijit Bhattacharya, Hamid Beladi, 
Pranab Kumar Das, Joop Hartog, Eliakim Katz, Sugata Marjit, Soumyen Sikdar, 
Poonam Singh, George Slotsve, Virginia Wilcox-Gok, Klaus Zimmermann, Koji 
Okuguchi and many others who never pondered over any help and suggestions we 
ever wanted. We remain duly grateful for such association. We also dedicate this 
book to our parents R. C. Kar and Shyamali Kar & P. K. Datta and Rama Datta, 
respectively, without whose continued encouragement and support, it would have 
been difficult for us to continue doing what we chose to do.

The editorial team of Springer (India) endured delay and sluggishness on our part 
and yet did not lose confidence on our sincerity. We are very indebted to them also.

Kolkata, India  Saibal Kar
March 2014 Debabrata Datta
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Chapter 1
The Dimensions of Labor Market  
in Developing and Transition Countries

© Springer India 2015
S. Kar, D. Datta, Industrial and Labor Economics, 
India Studies in Business and Economics 25, DOI 10.1007/978-81-322-2017-6_1

1.1  The Labor and Industrial Perspective

On a global scale, a significant amount of research work in economics, public ad-
ministration, management studies, industrial relations, etc., is devoted to the under-
standing of activities in the labor market and their interactions with the industrial 
environment of a country. In the past decade or so, increased availability of micro 
data has helped in-depth research into many interesting questions about the behav-
ior and adjustment mechanism in the labor market in response to the aggregative 
macroeconomic policy changes, as well as sector-specific targeted micro policies. 
In order to comprehend the economic implications of these changes, a relevant cov-
erage of the analytical dimensions of the interactions between industry and labor 
seems necessary. Chapter 2 provides a broad overview of the labor markets in de-
veloping and transition countries with some focus on the important labor laws and 
implications of such regulations on these economies.

For the concerned audience, it rarely needs to be emphasized that the subject of 
labor economics and industrial organization, by their own merits, has fully devel-
oped into rich sources of cognizance for the discipline of economics as a whole. This 
book is neither capable of incorporating nor does it intend to incorporate many of 
the fundamental contributions that have already been provided by very-well-known 
papers and volumes in each of these subjects. Instead, what we intend to offer is a 
potpourri of topics in labor economics and industrial organization to the extent that 
the interaction of the two subjects generate some interesting insights for both aca-
demic researches and practitioners. In the process, we consciously bring together 
theoretical and empirical applications relevant for both developed and developing 
countries. This, we argue, should be construed as an important compilation where 
topics in risk  and rent sharing in a typical developing country labor market are jux-
taposed with issues in asymmetric information between employers and employees 
in the labor market of a rich country. However, notwithstanding the macroeconomic 
differences between countries, the labor-market reactions to wage and employment 
policies are often expected to follow similar trajectories. Nevertheless, it is pos-
sible that the idiosyncratic features of a country may impart additional implications 
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across country cases. To that extent, Chap. 3 offers a detailed survey of the literature 
on rent sharing and risk sharing between employers and employees within a typical 
industrial mode of production. This is followed by a brief analytical structure on the 
scope of risk and rent sharing and some empirical evidence on the degree of risk 
sharing in major manufacturing industries in India.

1.2  The Contemporary Issues

Generally speaking, certain issues in the developing country labor market continue 
to draw attention and emphasis starting from the early postcolonial decades. Albeit 
in the recent years, the focus and direction associated with these issues have  
shifted significantly, conclusive answers to many of those as well as the more recent 
ones have largely eluded the concerned audience. Consequently, policy formula-
tions aimed at resolving the apparent paradoxes and puzzles present in the labor 
market have been imprecise and only partially effective. Consider, for example, the 
wage–employment relation in the developing country labor market on which vol-
umes have been written and several features have been discussed. And yet, the con-
temporary research agendas find this area still appealing, not only because newer 
issues have come up but also because the older debate have not yielded satisfactory 
answers. In fact, the onset of the economic reforms and the changing face of the 
labor market, with lesser and lesser interventions by either the government or the 
labor unions, have made the issues rather complicated and intricately related with 
many other factors not controlled for in most previous studies. The newer genre of 
studies on wage–employment patterns in such countries regularly reflects on the 
concerns of the present times, i.e., post-reform era when the economic reforms in 
general have virtually opened up a Pandora’s box. While a clearer picture would 
certainly be available when the dust settles, what this period of reconstruction offers 
is not negligible. In view of some of these findings, we offer a brief survey of the 
most recent findings in Chap. 2, and thereby shelve the older issues on the evolving 
wage–employment patterns for comparison at a suitable point in future.

Despite the fact that we do not fully engage with the question of unorganized 
labor-market activities in developing and transition countries, it may still be useful 
to apprise the reader of the expanse of such sectors. The primary motivation for 
referring to the informal sector as an important economic activity comes from the 
fact that, on an average, 70 % of the labor force in the developing countries work 
under arrangements outside the purview of what is typically known as the formal, 
or organized, sector. Data published by the International Labor Office (ILO) report 
varying rates of labor-force participation in south and east Asia, Middle East, East-
ern Europe, Africa, and Latin America. A range between 15 and 20 % in Turkey and 
Slovakia, 80 % in Zambia, or about 83 % in Myanmar implies that a large share of 
the active labor force is engaged in informal activities. Moreover, considering the 
state of agricultural and rural activities in these countries, it is quite apparent that 
the total share of the informal sector is in fact even higher. This is corroborated by 
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some of the other studies, which provide evidence that in low-income countries, 
like Nigeria, Bangladesh, Ivory Coast, India, and elsewhere, the share of the urban 
informal sector is at least as high as 51 %. Alternatively, seen from the point of view 
of the minimum-wage earners, only 11 % of Tunisia’s labor force, for example, is 
subject to minimum wage; in Mexico and Morocco, a substantive number earn less 
than the minimum wage; in Taiwan, the minimum wage received by many is less 
than half of the average wage. Similar conditions exist in a number of developing 
and transition countries (Agenor and Montiel 1996).

The above evidence consists mostly of approximations based on sample studies 
because the extralegal characteristic typical of large informal sectors in develop-
ing countries precludes exact estimates of employment and output in such units. 
In the developed countries, unlike developing and transition countries, not more 
than 1–5 % of the workforce engages in informal activities. On the other hand, the 
enormous size of the unorganized sector in India accounting for approximately 
92 % of the country’s workforce (including agricultural labor) deserves special at-
tention. Fortunately, a reliable periodic survey of informal units is available from 
the National Sample Survey Organisation (NSSO) in India. It consists of samples 
of informal units drawn from almost all the states and union territories and usually 
published as large rounds every 5 years. The survey covers the average yearly wage, 
employment, major occupational categories by broad industry types, gender, fixed 
assets, and value added of the informal units classified as non-directory manufac-
turing enterprises (NDMEs) and own account enterprises (OAEs), both rural and 
urban in either case. The sample size varies from fewer than 100 units in relatively 
remote locations to more than 10,000 for major states. In order to relate evidence on 
industrial wage and employment in formal and informal organizations to a general 
theoretical structure, these characteristics need to be fully comprehended.

In recent times for India, Kar and Marjit (2001, 2009) and Marjit and Kar (2007) 
considered the urban NDMEs, given their strong inter-linkage with the urban for-
mal sector for five consecutive rounds of the NSSO data—1984/1985, 1989/1990, 
1994/1995, 1999/2000, and 2000/2001—in 17 states during the first period and in 
all the states and union territories for the remainder. These papers show that the 
period of gradual trade liberalization in India, i.e., the post-1991 decade, which led 
to closures of many formal and traditional industries, thereby releasing unskilled 
labor in large numbers, coincides significantly with annual (real) growth in (i) urban 
informal wage, (ii) urban informal fixed assets (as a proxy for capital formation), 
and (iii) urban informal value added. These papers showed that during the same 
period the informal fixed assets were growing while the formal capital stock either 
remained stagnant or dwindled. Since appropriate measure of capital mobility is 
unavailable for formal and informal sectors, the papers use capital stock a proxy 
for the theoretical conjecture that deregulation in the formal sector releases capital, 
which gets partly absorbed in the unorganized sector and thus leads to an increase 
in real fixed assets. It has also been previously shown (Marjit and Kar 2007) that the 
rise in capital deployment in the informal sector coincides with dwindling capital 
accumulation in the formal industries, suggesting capital reallocation. Once again, 
difficulty in unearthing the mechanism for mobility limits these papers to such 
proxy measures.

AQ2

AQ3
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The reason behind choosing these variables was driven by the theoretical struc-
tures these papers develop. We believe that the coexistence and close interaction 
between the formal and informal sectors in India and in similar countries is an 
appropriate representation of both production organization and the labor market 
in those countries. While a number of studies that take up this mode discuss many 
related questions, the basic idea stems from the relative movement of capital and 
labor between these sectors and how that affects the factor prices in general equi-
librium (Marjit 2003). This has been explored in other studies (e.g., Marjit and 
Kar 2007, 2011) to reemphasize the fact that the general equilibrium implications 
of inter-sector mobility of factor inputs may strongly explain the dynamics of the 
informal sector. The studies also use different external shocks as instruments that 
drive initial readjustments in the dual economy models.

For example, it has been discussed that trade liberalization leads to contraction 
of protected import-competing sectors and drives capital and labor into other indus-
tries—to export industries as well as traded and nontraded industries within the un-
organized sector. Note that, since the basic and primitive sectors use more unskilled 
labor vis-à-vis capital, the marginal return to capital in these industries is higher 
than that in the formal sector. Yet, capital has restricted mobility to such sectors ow-
ing to various institutional factors, including the extralegal status of informal-sector 
firms. Identifying these factors and measuring their relative importance is, however, 
beyond the scope of this book. In fact, the onset of economic reforms in India, 
epitomized by the balance of payment (BOP) crisis in 1991, is often used as a natu-
ral experiment in trying to measure the employment dynamics between organized 
and unorganized sectors in India. This may also have parallels in other countries of 
the south that were liberalized lately. The New Industrial Policy of India increased 
competition following reduction in tariffs and contraction in the size of the tradi-
tional import-competing sector. This widened the scope for industrialization of a 
newer variety—more outward-oriented industries, as well as nontraded types, with 
more flexibility in the labor-market policies. Despite the fact that the labor-market 
reform in India is yet to take shape formally, several related policies affecting the 
unorganized sector significantly have since been adopted.

Furthermore, the empirical evidence from India shows that in the post-trade-
reform decade the real informal wage rose across states, steeply for some and mod-
erately for others, leading to an average annual real-wage growth of 10 %. This is 
not what one expects when contraction of many previously protected manufacturing 
units retrench relatively unskilled workers in large numbers. It is common knowl-
edge that in the absence of social security benefits, such workers, who cannot wait 
indefinitely for another formal sector opening, often join unorganized or informal 
units producing similar commodities or services. Consequently, the pressure of em-
ployment in the informal sector might be expected to lower the marginal return to 
unskilled labor. Interestingly, the Indian evidence contradicts this.

Similar studies for Brazil and Colombia (see Goldberg and Pavcnik 2003) pro-
vide no conclusive evidence. This paper showed that trade liberalization increases 
the size of the unorganized sector in Colombia, while it has little or no effect on the 
share of unorganized activities in Brazil. However, explanations of such varying 



51.2  The Contemporary Issues 

outcomes in otherwise similar economies were not provided. Evidence drawn from 
various issues of the International Financial Statistics of IMF shows that, though 
tariffs have come down both in Brazil and Colombia, the decline in the interest rate 
was also distinctly visible for Brazil. It seems that when the tariff liberalization hurt 
the industrial workers in Brazil, the fall in interest rate created newer opportunities 
for formal entrepreneurship that was not there in the previous regime. This may 
have offset the negative effect of tariff on the size of the industrial workforce. On 
the other hand, for Colombia the tariff effect has been predominant in ushering an 
expansion of informality within its firm structures.1

Concerning the broader question of what drives informalization among firms, 
some recent papers, such as those by McKenzie and Sakho (2010), Dabla-Norris 
et al. (2008), Fugazza and Jacques (2003), etc., discuss possible channels. Among 
these studies, Dabla-Norris et al. (2008) find that the quality of the legal framework 
is crucial for determining the size of the informal sector for 80 developing and de-
veloped countries. If the legal system is functional, then the significance of taxes, 
regulations, and constraints is of limited importance. They also find that firm size 
and the degree of informality are negatively correlated, although stringent legal 
norms (but not credit constraints so much) may still push larger firms to function 
in the informal segment. McKenzie and Sakho (2010), on the other hand, argue 
that for firms in Bolivia, where the incidence of informality is the largest in South 
America, tax registration leads to lower profits among smaller and larger firms, but 
an increase in profits for midsized firms. They show that very small firms deemed 
as OAEs have little to gain from formalization. Conversely, firms which grow to 
the extent of hiring six workers have little to gain from formalization as they end 
up paying more taxes without the added benefit of tapping the extra clientele that 
they already cater to. The ones in the middle, standing as the only group to thrive on 
aspirations of growing bigger, often make profits that come from the ability to show 
tax receipts as an instrument engendering reputation and consequently consumer 
confidence.

Furthermore, Straub (2005) argues that compliance with formal registration pro-
cedures at a cost allows firms to benefit from key public goods, enforcement of 
property rights, and contracts. This would ultimately enable the firms to participate 
in the formal credit market as well. Access to the formal credit market, according 
to this paper, is evaluated against the relative costs of existence in either of these 
regimes and should be considered as a critical determinant of the choice between 
formality and informality. The relationship between economic reforms and infor-
malization also varies widely for African countries (see, e.g., Savard and Adjovi 
1997 for Benin; Sethuraman 1997; Bautista et al. 1998 for Zimbabwe; Xaba et al. 
2002 for a number of counties showing steady growth in informal output and em-
ployment; and Verick 2006 for an overall account). Finally, note that the health 
of the informal sector is deeply related to the extent of poverty in these countries; 
many of these studies also discuss this connection (see Kar and Marjit 2009 for a 

1 Also see Kelley (1994) for Peru, Gindling (1991) for Costa Rica, and Berry (1998) for Latin 
America in general.
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general discussion and estimates for India). Are therefore, the nature of industrial 
relations country specific, with nothing to offer at a more universal level accounting 
for similar patterns across a large number of developing and transition countries? In 
this regard, we explore many other issues, which have certain commonality across 
a group of developing and transition countries.

It is also established by now that any debate on the wage–employment rela-
tionship centered predominantly on the formal or organized sector, would be 
rather incomplete without an attempt to understand the contemporary process of 
labor-market reforms. The implications of the labor-market reform on the formal 
or organized sector then distinctly points towards recasting the debate after suitable 
inclusion of the informal or unorganized sector, which turns out to be one of the 
most dynamic elements within the labor market. We discuss the intricacies of the 
labor-market reforms in India and similar countries with wide-ranging implications 
for the industrial sectors. This offers a contemporary view of the policy debate and 
creates a space for reevaluating some of the questions that assumed the center stage 
in the long discussions on the wage–employment relations. The increased informal-
ization and casualization of the labor force in many other developing countries also 
generate a universal appeal to the question of labor-market reforms.

Subsequently, we discuss that the degree of risk aversion varies significantly 
across industries and some of that may also have to do with the degree to which 
labor is organized in such industries. Keeping such possibilities in mind, Chap. 6 of-
fers a number of useful analytical structures on the mechanism of wage bargaining 
between employers and employees. This is preceded (Chap. 4) by examples of wage 
setting in an industrial context where bargaining by labor unions is largely absent 
in a widespread system of employer–employee interactions subjected to inadequate 
flow of information between various agents. It has been argued in several stud-
ies before that when workers are fresh in the labor market or that the information 
flow is thwarted by distance, physical and cultural, the problem with interpretations 
dominates the mechanism of wage determination even under perfectly competitive 
conditions. The employers are usually exposed to the choice between a spot-market 
wage and a fully laid out contract offered to the prospective employees. This de-
pends critically on the degree to which skill and productivity are interpretable to 
an employer. The level of interpretation can be compelling, both theoretically and 
empirically.

Since workers have unknown productivity, the firms face the option of hiring 
either in the spot market or by offering individualized contracts. The first option 
yields a fixed profit regardless of the worker’s productivity. The second option can 
potentially yield higher profit if the worker turns out to be high-productivity type; 
but then information rent has to be conceded to screen the workers via incentive-
compatible contracts.2 The application of asymmetric information and design of 

2 In a related context, Bester (1989) shows that long-term incentive-compatible wage contracts 
offer higher utility compared to spot-market wages, and in effect the long-term wage contracts 
are rationed.
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contracts for the world of migrant workforce is an addition to this rich literature. 
A substantial amount of empirical results suggest that relatively skilled immigrants 
often participate in self-employment more than proportionate to their share in the 
workforce and that the marginal effects are positive and significant. Note that, de-
spite considerable interest in immigrant labor-market activities in USA, Canada, 
Western European countries, or Australia, the role of asymmetric information and 
design of contracts influencing sector choice by such workers have been neglected. 
We incorporate some of these in the present chapter.

On the basis of the standard results of agency theory, one may expect that high-
productivity workers will be employed at the first best level, and they will also be 
paid a slightly higher wage above any outside option they may have—such as, self-
employment. Conversely, the low-productivity type will be underemployed and 
paid only his reservation utility. If this intuition were correct, the high-productivity 
type would be hired slightly less often than under full information. But that is not 
the case. The combination of asymmetric information and self-employment oppor-
tunity may change this commonly accepted intuition. While information rent or in-
centive cost inevitably arises due to asymmetric information, the self-employment 
option introduces certain countervailing incentives. As a result, information rent 
can sometimes disappear (as for interior solutions in Jullien 2000), and even be 
reversed from the high-productivity type to the low-productivity type (see Lewis 
and Sappington 1989; Maggi and Rodriguez-Clare 1995 for more on countervail-
ing incentives). When the information rent disappears, the firm’s profit rises; in 
this case, countervailing incentives are beneficial for the firm. But, on the other 
hand, when the high-productivity type is underemployed and the low-productivity 
worker is given information rent, firm’s profit significantly falls. Tension between 
these two forces makes the firm opt for spot market more often than it would when 
workers did not have the self-employment option. Since the spot market is relied 
upon more often, in equilibrium high productivity immigrant workers will also be 
self-employed more often.

Despite elaborate discussion on the availability of screening instruments as well 
as signaling by potential workers (in the same spirit as education serves as a signal-
ing device in the seminal contributions by Michael Spence), both becoming regu-
lar features in a labor market fraught with asymmetric information, the relevant 
literature also agrees that lack of standardization in either sphere continues to be 
decisive. Consequently, we contemplated that the reference to a large literature and 
the development of an analytical model around the occupational choice by skill-
differentiated migrants in a developed country could reflect on the operational pe-
culiarities of a labor market, where asymmetric information drives workers towards 
consideration of outside options like entrepreneurship and self-employment. That 
various skill types are open to such choices, much in conformity with the empiri-
cal observations in richer countries as also with reference to well-known models of 
rural–urban migration, is rarely considered in volumes focusing on industry–labor 
interactions.
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Chapter 5 comprehends these issues in more structured forms and with a number 
of alternative models where the precise relations between industrial employment 
and the oligopolistic nature of markets are explored in detail. It should be reminded 
at the end that the snapshots of the complex relations between industry, entrepre-
neurship, and the labor market provide the space and opportunity to delve deeper 
into the subject and address several other questions in future that the present volume 
does not answer.
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2.1  Introduction

In the standard treatment of labor economics, we assume a homogeneous and 
aggregated work force. The labor market is characterized by demand and supply 
functions, each responding to the change in real wage. While the demand curve is 
derived from the aggregate short-run production function, the supply curve is de-
rived out of the labor–leisure choice problem. The aggregate utility from consump-
tion and leisure is maximized subject to a fixed time constraint; a portion of which 
goes on to the labor market and the rest to leisure. It should be immediate that a rise 
in real wage, ceteris paribus, lowers the time spent in the labor market and adds time 
to leisure. The demand side of the labor market is responsive to the real wage in just 
the opposite manner. A rise in real wage payable to the workers lowers the demand 
for labor in the aggregate. In fact, the well known result on “efficiency wage” and 
unemployment available in Shapiro and Stiglitz (1984) uses this simple intuition to 
show that a rise in real wage may significantly lower the incidence of shirking in the 
workplace owing to the unemployment pressure created by the higher wage. Let us 
briefly elaborate on this result before providing an analytical structure of the labor 
market equilibrium.

Shapiro and Stiglitz (1984) had shown that the offer of efficiency wage (mean-
ing, wage paid above the market-clearing level of productivity/wage in a com-
petitive system) to the workers lowers shirking on the job at the firm level. In a 
market characterized by a large number of identical firms, if one firm benefits by 
offering an efficiency wage, the other firms with full flow of information among 
them quickly replicate that and raise the wage too. In fact, if one firm offers ef-
ficiency wage, and others do not, then both wage and employment implications 
of this policy get fairly limited. Since no other firm, but one, implements the ef-
ficiency wage, the average wage still remains low, and the employment level high. 
Consequently, if the workers in the implementing firm lose jobs due to shirking, 
they are quickly rehired elsewhere (assuming that loss of jobs due to shirking does 
not carry a stigma), and pay only a small penalty due to shorter unemployment 
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spells. However, if every other firm follows the same policy of efficiency wage in  
the labor market, it raises wage, and lowers aggregate demand for labor. Thus, without  
incurring the internal monitoring costs and without direct punitive measures, the 
firms are directly able to extract greater productivity from workers by creating the 
pressure of unemployment in the labor market. The workers who are now fired for 
shirking on the job would hence find it rather difficult, under the circumstances, to 
regain employment because the rise in wage leads to lower demand for labor in the 
aggregate creating a larger unemployment pool. This would naturally imply that if 
unemployed in the regime of economy-wide efficiency wage, the waiting time for a 
job opportunity to present itself will be much longer compared to the nonefficiency 
wage regime, and therefore would influence the workers still employed not to shirk 
at the workplace. The opportunity cost of employment is, however, not zero in the 
said model, because the typical developed countries offer generous unemployment 
benefits to its workers.

It should be different in developing countries where unemployment benefit is 
either unavailable or dysfunctional. The workers would be pushed to the unorga-
nized sector, which adjusts wage and employment instantaneously to accommodate 
labor inflow. We discuss the characteristics of the informal production segment later 
in this chapter. Absent informal sector, workers must remain involuntarily unem-
ployed.

Analytically speaking, the equilibrium real wage is determined in the following 
manner. ( / )*w p  is derived as a solution of the following demand function equat-
ing the supply function:

 (2.1)

Interpretation of the supply function is of critical importance. There are two basic 
options:

1. Each worker wishes to supply more working hours as ( / )w p  moves up until a 
critical level beyond which the relationship ceases to be monotonic.

2. Workers may be homogeneous in all aspects except that they have different pref-
erences for leisure. As ( / )w p  moves up, more people wish to work, i.e., those 
who have stronger preference for leisure are allured into the job market.

In the first case, at ( / )*w p  demand for total working hours is matched by the supply. 
All along the supply curve, everyone remains employed but for ( / ) ( / )*w p w p≠ , 
there is a mismatch between number of working hours demanded and supplied. 
Therefore, one could suggest that for ( / ) ( / )*w p w p> they will be fully employed 
in the physical sense, and there will be no visibly unemployed person. But the neo-
classical adjustment mechanism will make sure that ( / )w p declines and reaches a 
level such as ( / )*w p .

3. The second interpretation tells us that at ( / )*w p , L*  number of people work for 
h* number of hours each. If there are L number of potential workers, then ( )L L− *  
do not wish to work because they do not get a wage greater than ( / )*w p .
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If ( / ) ( / )*w p w p> , then �L  number of people ( )�L L> *  may want to be a part 
of the labor force but demand for labor at that wage is L Ld < � . Unemployment 
is a direct outcome of this labor market mismatch. The developing and transition 
countries generally face substantial mismatch in their respective labor markets, for 
which the institutional characteristics play a major role.

In fact, the extant literature suitably discusses the labor market institutions and 
policies in the transition countries of Eastern Europe and Central Asia among the 
larger set of developing and transition countries. The studies analyze links between 
these institutions and policies and the performance of labor markets (e.g., Boeri 
and Terrel 2002; Cazes 2002; Fialova and Schneider 2009). These and similar oth-
er studies are essentially motivated by the idea that the economic transition and 
reforms in the labor market offer conditions for natural experiments (e.g., Boeri 
and Lehmann 1999; Svejnar 1999, etc.). The countries of Eastern Europe regularly 
claim that the imposed standardization during the communist period created a lot of 
homogeneity in terms of initial conditions in their labor markets. The heavy thrust 
of industrialization during the Soviet planning era led to shortage of labor, no open 
unemployment, very high levels of unionization, and no unemployment protec-
tion—apparently a strange mix of features that would appear artificially maintained 
in the light of the union bargaining, and other common practices in any labor market 
discussed in later chapters of this book.

How does a transition economy (TE) described above react to market forces? Es-
sentially, these countries are also exposed to a high degree of economic fluctuations 
with regard to income, investments, employment levels, etc., shaping the adjust-
ments to the market forces—which has been the key structural change in the transi-
tion countries—moving from a centralized planned economy to a market economy. 
Lehmann and Muravyev (2010), for example, show that despite the difference in 
the magnitude and length of the transition shock, the unemployment rate in Poland 
(19.0 %) has persistently remained much higher than that in Ukraine (8.6 %) in the 
year 2004. Also, according to these data, the Czech Republic and Slovenia had low 
unemployment rates compared to Albania and Slovakia where unemployment has 
stayed above 10 % for the most part of the reported period. Overall, the data show 
that a few years since the beginning of market reforms, the experiences of transi-
tion countries, including labor market outcomes, revealed great differences, often 
comparable with the differences between the USA and Western European labor 
markets (Rutkowski 1996). The authors point out that the divergent labor market 
outcomes in transition countries cannot be attributed to economic shocks only, and 
a large part of the explanation belongs to freshly evolving labor market institutions 
and policies (also see Svejnar 2004), including adoption of previously nonexistent 
unemployment benefits. Lehmann and Muravyev (2009) further suggest that the 
benefits were, however, fraught with significant amount of uncertainty, and were 
often discontinued during the 1990s, when transition was still at a nascent state, 
(also see, Riboud et al. 2003), and that the governments struggled to keep a low fis-
cal deficit. A usual outcome of the labor market transition is a lower level of union-
ization compared to earlier regimes and the transition countries were no stranger to 
this phenomenon (viz., Borisov and Clarke 2006; Kohl 2008, etc). Sometimes, as 
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we shall discuss in the last chapter, unions bargain rather strongly in favor of higher 
wages and not for maximizing employment. Within the smaller member group, the 
unions may in fact show larger domination in terms of policy issues. Many develop-
ing countries of the south and those in Central Europe bear direct testimony to such 
patterns (Rutkowski 1996).

The countries of the region introduced a number of tax reforms, e.g., the switch 
to the flat personal income tax rate had become a common feature of most coun-
tries, following the experience of Estonia in 1994. However, the tax burden on 
labor had remained rather high in Central Europe, though not in most of the other 
transition countries (World Bank 2007). While active labor market programs have 
been introduced throughout the region, their share in the gross domestic product 
(GDP) has been lower than in the old member states of the EU and substantially 
lower in Southeastern Europe and the former Soviet Union (World Bank 2005). 
Importantly, despite such general trends, the variations across countries within the 
same group have remained considerably high. For example, Estonia and Slovenia 
are often mentioned among the success stories among transition countries, but they 
have had perhaps the most dissimilar labor market institutions and policies among 
the Central and Eastern European (CEE) countries in the past 20 years.

Lehmann and Muravyev (2010) comment that despite the potential benefits from 
exploring these large variations in labor market outcomes, institutions, and policies 
in Eastern Europe and Central Asia, relatively little has been done so far. The main 
reason is the unavailability or the low quality of data, especially from the early stag-
es of the transformation process. As a result, most of the existing studies in the con-
text of transition adopt a partial approach by focusing on particular institutions and 
policies. For example, Nivorozhkin (2005) studies the effect of active labor market 
policies (ALMP) in Russia, Commander and Heitmueller (2007) discuss the role of 
unemployment insurance in unemployment dynamics of the countries in transition, 
and Behar (2009) focuses on both tax wedges and unemployment benefits in the 
new EU member states. These papers that attempt to evaluate the whole set of the 
core institutions together (following Nickell 1997) adopt either a purely descriptive 
approach or supplement data from a few transition countries with that available 
from the Organisation for Economic Co-operation and Development (OECD) econ-
omies or EU member states (Cazes and Nesporova 2003; Ederveen and Thissen 
2007; Fialová and Schneider 2009). According to Lehmann and Muravyev (2009), 
“while there are potential benefits of combining data from established market econ-
omies with those from transition countries, it may require more careful econometric 
modeling and estimation than has been done thus far to account for different initial 
conditions, shocks, and differences in the general institutional environment.”

Overall, these intuitional characteristics, with partial evidence concerning the 
link between institutions, policies, and labor market outcomes in transition coun-
tries, are still fairly limited by the availability of appropriate data. Nevertheless, 
some studies suggest that employment protection may indeed affect labor mar-
ket outcomes in the transition countries (e.g., Cazes and Nesporova 2003) along 
with country-specific labor market policies (Rovelli and Bruno 2010). In contrast, 
Commander and Heitmueller (2007) find no link between the generosity of the  
unemployment benefits and unemployment rates in transition countries and 
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suggest that the overall link between institutions and unemployment rates is weak-
er in transition countries than in Western Europe and other OECD countries. Note 
that, some OECD countries even have the trade adjustment assistance (TAA) as 
an unemployment benefit policy offered to its workers retrenched due to the pen-
etration of import goods in the domestic market. Recent studies dealing with de-
veloped countries with low-skill intensive import competing goods highlight that 
there is inadequate attention to cases of compensation for retrenched, aged, medi-
um-skilled workers (Davidson and Matusz 2006; Kletzer 2004; Kletzer and Litan 
2001; etc.). Kletzer and Litan (2001) suggest that the policy of “wage insurance” 
(or, wage subsidy) to the workers from the import industry is the best way to 
redistribute the positive gains of free trade, without the usual unemployment ben-
efit-related disincentives in the labor market. Davidson and Matusz (2006), while 
using a much bigger canvas with dynamic implications and training, show that 
trade liberalization may hurt both “movers” and “stayers” of the import industry, 
and that there may be at least two ways to compensate those who lose due to freer 
trade. Given an ability/skill-based continuous distribution of labor—the single in-
put in their economy—a wage subsidy generates higher level of welfare for all. It 
needs to be mentioned that a “wage subsidy” under TAA is conceived as a partial 
payment (say up to 50 %, Kletzer 2004) towards the “positive” difference between 
the wage a retrenched worker earns on a new job and that received in the previ-
ous job from which unemployment was caused by trade liberalization only. Given 
conditions for who should qualify, it has been argued that the compensation should 
come from a lump-sum transfer of tariff revenue (Davidson and Matusz 2006; 
Mayer 1984). There may be a case for adoption of the TAA in transition countries 
also (see, Beladi and Kar 2011).

The analysis in this chapter documents considerable heterogeneity in the evo-
lution of labor markets in TEs over the last two decades, especially at the level 
of separate countries. The countries of the Commonwealth of Independent States 
(CIS) appear by far the most diverse in terms of economic development and labor 
market dynamics, with increasing divergence in the most recent years.

The set of labor market institutions that TEs had at the beginning of transition 
was rather atypical of mature market economies, but has changed substantially over 
the last two decades. There has been considerable liberalization of labor regulations 
in TEs, more pronounced than in the old EU member states. By now, most TEs have 
established sets of labor market institutions and policies, which are similar to those 
existing in mature market economies. In fact, available data from the TEs suggest 
that deregulation of labor markets improves their performance. There is also sub-
stantial evidence from TEs that reforming two institutions jointly or applying broad 
reform packages will generate larger benefits than a partial reform focusing on a 
single labor market institution.

Clearly, however, the brief review in this chapter does not accommodate many 
important issues that might have strong implications for the labor market dynam-
ics in TEs. This is particularly true of inter-country (undocumented) migration and 
informal employment, which has apparently been more significant in transition than 
in OECD countries. We will subsequently discuss a bit of the observed adjustments 
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in the organized sectors, with special focus on the Indian experience with trade and 
labor market reforms.

2.2  Wages and Employment in the Organized Sector

One of the most interesting questions in the face of economic liberalization in In-
dia has been the flexibility of formal wages and its implications for the level of 
employment. It is simple to understand that if the fall in labor supply in response 
to wage cut outweighs the increase in the demand for labor due to falling wages, 
then the level of employment must fall. It is possible in agglomeration economies 
that some regions display a situation where the downsizing of the formal sector 
and loss of productivity actually translates into job losses or wage cuts or both. It 
may also be the case that, in some other pockets, there might be a strong induce-
ment towards higher employment and higher wages, leading to prevalence of wide 
disparities both in the labor market and in the economy in general. It seems that 
the growth in total factor productivity (TFP) leads to simultaneous improvements 
in standard growth elements, real wages, and employment in some regions of the 
country. In fact, there are earlier estimates of the growth rates in wages and employ-
ment obtained by selecting two subperiods in the pre and post-reform decades in 
India: 1979–1980 to 1990–1991 and 1990–1991 to 1997–1998. In a related attempt, 
Nagaraj (1994)  observed that the earnings per worker grew faster than the per 
capita income in the 1980s mainly due to an increase in the number of man-days per 
worker. Later, Tendulkar (2004) notes that the organized labor market in India has 
been under a state of churning, especially during the reform period, as the formal 
rules incorporated in the protective labor legislation continue to persist, despite its 
inability to protect employment in the face of growing domestic and foreign com-
petition. It comes as no surprise that the crosscurrents of protective schemes and 
the constant search by the employers to switch to cost-saving techniques, including 
those resorting to flexible labor allocation modes and outsourcing to sectors where 
the labor laws are less stringent, create a state of redundancy (see Datta 2003, for 
more on social costs of unemployment, etc.; Fig. 2.1).

2.3  Labor Market Reforms in India

The concept of labor market reforms in India is in its nascent stage, and conse-
quently, despite high recurrence of the debate in various forums, little or no progress 
has been witnessed in the recent times. In the economic survey (2006), the Ministry 
of Finance noted, “Various studies indicate that Indian labor laws are highly pro-
tective of labor, and labor markets are relatively inflexible. These laws apply only 
to the organized sector. Consequently, these laws have restricted the mobility of 
labor, have led to capital-intensive methods in the organized sector, and adversely 
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affected the sector’s long-run demand for labor. Labor being a subject in the concur-
rent list, state-level labor regulations are also an important determinant of industrial 
performance. Evidence suggests that those states of India, which have enacted more 
pro-worker regulations have lost out on industrial production in general” (p. 209). 
It is probably well known by now that the views put forward in these lines are 
constituted from the findings of Besley and Burgess (2004), which essentially show 
that, states like Gujarat, Maharashtra, Orissa, and West Bengal, which enacted pro-
worker legislations, were also the states with high incidence of informal activities 
compared to states that were classified as pro-employer. While the former experi-
enced low industrial growth, declining formal productivity, etc., the pro-employer 
states reported positive growth in most of these aspects. Some of the contemporary 
studies also used the Besley-Burgess (2004) formulation to reclassify the states ac-
cording to the initial labor laws constituted with subsequent amendments (Hasan 
et al. 2003), and establish that trade reforms increases the own price elasticity of 
demand more vigorously in the states where the labor market is more flexible. How-
ever, it turns out that the classification scheme selected for the states—whether 
pro-labor, pro-employer, or inflexible labor markets—plays a crucial role in guid-
ing the outcomes. Not surprisingly, there is a contemporaneous body of literature 
on the subject, which subscribes to a different viewpoint especially with regard to 
the Industrial Disputes Act (IDA) of 1976 and 1982 (for a review of the empirical 
literature, see Bhattacharjea 2006). Clearly, therefore, there is a case for reevaluat-
ing the normative concerns of the labor market flexibility on sound theoretical and 
empirical grounds. What we attempt in this subsection, however, is to take another 
look at the state of the labor laws and regulations in India that can be of significant 
influence on the industrial situation in the country, especially at a time when the 

Fig. 2.1  Patterns of organized employments and emoluments (All-India). (Source: Annual Survey 
of Industries, CSO, Government of India, various years)
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waning labor union memberships and substantial informalization of the labor force 
dominate the labor market.

It should be mentioned that much of the Indian reform program has concentrated 
on industrial and trade policies. The most important changes so far have been the 
removal of licensing, de-reservation of small-scale industries, phased reduction  
of tariff rates, shortening of the negative list for exports, welcoming foreign 
investment, and, above all, curbing the monopoly of public sector in almost all 
industries. Capital and foreign exchange markets have also been significantly liber-
alized. However, very little has changed in the area of labor laws and labor regula-
tions, and according to Nagaraj (2007), “Like in many developing economies, in 
India too, labor legislations tend to be aspirational with limited effectiveness, in 
the absence of a credible enforcement mechanism. Ambiguity in the legal system 
leaves considerable discretion to the administration and to the judiciary that could 
be detrimental to the smooth function of the labor market” (p. 5). Considering that 
labor laws have direct implications for the industrial sector, the sluggish pace in the 
reforms have attracted attention from many quarters, and the political and judicial 
concerns acting in favor or against the process cannot be completely neglected if 
one has to understand the normative implications of any reform in a populist de-
mocracy like India. Let us begin with the state of the labor laws in India.

2.4  Labor Laws in India

The Factories Act, 1948, essentially defined and categorized the industrial work-
ers in India; the Shops and Establishments Act, a state legislation, did the same for 
the services sector. The Factories Act is intended to protect the safety and working 
conditions and mandates registration of all factories employing ten or more work-
ers using power on a regular basis (20 or more workers without using power). The 
mandated benefits for workers—provident fund, gratuity, provision of food in the 
workplace, and so on as defined under the Factories Act—increase with the factory 
size. In fact, the industrial relations in India is regulated by three major central acts, 
namely: (i) the Industrial Employment (Standing Orders) Act, 1946 (IE), (ii) the 
Trade Union Act, 1926 (TU), and (iii) the IDA, 1947. Let us offer brief descriptions 
of each of these acts here.

The IE act requires that the status of an industrial employee, along with the 
conditions of recruitment, confirmation, misconduct, discharge, disciplinary action, 
leave, holidays, etc., be explained to the employee by the employer in the most pre-
cise terms. The act applies to the whole of India and to all industrial establishments 
where 50 or more workers are employed. The act also provides for severance pay.

The TU act, on the other hand, is one of the few labor laws that remained almost 
unchanged from the pre-independence period. The act recognizes workers’ freedom 
of association to express grievances, to engage in collective bargaining, and to pur-
sue civil and political interests among themselves. A union requires at least seven 
members for registration, and it can be formed at the factory level as well as at the 
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industry level. Half of the office bearers of a union must be engaged in the industry 
to which the union belongs. One of the crucial provisions of the act is that the union 
members and office bearers are protected from criminal and civil suits in relation to 
bona fide trade union activities.1

While this act has been held as the hallmark of trade unionism, very little has 
been done to revise it in light of the changed circumstances. The act is so general 
that it views participation in a political strike as legitimate as in an industrial strike. 
There are other difficulties, as the law is not particularly helpful in reducing the 
multiplicity of unions with conflicting agendas and viewpoints or to identify the 
legitimate negotiating authority.

In the planning era, trade unions also grew in strength largely to capture a share 
of the rent generated by import substitution policies. Large powerful unions with 
strong political affiliations were a common occurrence. In the post-liberalization 
era, collective bargaining has taken a more decentralized character. With fewer 
governmental controls and steady disappearance of trade barriers, the unions’ need 
to maintain strong political links has certainly waned. Consequently, the relations 
between trade unions and political parties, with which they sought affiliation, was 
significantly weakened

Industrial Disputes Act: Any dispute on terms and conditions of work, or disagree-
ments during negotiations over wage or any other matters, come under the purview 
of the IDA. Enacted in 1947, it replaced the Trade Disputes Act of 1929. The IDA 
became the main governing legislation with respect to industrial relations all over 
the country. As its importance grew over time, several amendments were passed in 
1964, 1965, 1971, 1976, 1982, and 1984 to improve on its shortcomings and also to 
strengthen the interventionist role of the state.

The act aimed at creating a legal and regulatory framework within which indus-
trial disputes can be peacefully resolved. Among the main provisions of the act are: 
(1) defining the legality of strikes and lockouts; (2) restrictive procedure for layoffs, 
retrenchment, and closure; (3) compensation for layoff and retrenchment; (4) con-
ciliation procedure; and (5) a three-tier system of adjudication.

The legality of a strike or lockout primarily hinges on the question of fair use.2 
For example, a sudden strike or lockout3 is illegal in public utilities; prior notice 

1 See Table 2.3 for trends in TU membership between 1987 and 2001.
2 The Act states, “No person employed in a public utility service shall go on strike in breach of 
contract, without giving to the employer notice of strike, as hereinafter provided, within six weeks 
before striking or within fourteen days of giving such notice.” A strike or lock-out shall be illegal 
if; it is commenced or declared in contravention of section 22 or section 23; or it is continued in 
contravention of an order made under sub-section (3) of section 10 [or sub-section (4A) of section 
10A]. The Act states, “No person shall knowingly expend or apply any money in direct further-
ance or support of any illegal strike or lock-out” thus prohibiting financial aid to an illegal strike. 
Penalty for illegal strikes and lockouts ranges from 1-month prison term to monetary fines of 1000 
rupees.
3 Lockout is a temporary closure of plant by managements when their negotiations with workers 
unions fail. It is a mirror image of strike by workers, technically speaking.
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must be served. The employers or employees are expected to inform the labor com-
missioner before declaring a lockout or going on a strike. In all such disputes, the 
labor commissioner is, in principle, a party to the decisions. In all industries, when 
a dispute is under conciliation or adjudication, fresh strike or lockout is illegal; 
but continuance of old strike or lockout can be legal. On the other hand, a strike 
or lockout in retaliation of an illegal lockout or illegal strike is perfectly legal. It is 
also important that a striking employee must qualify as a “workman” as defined in 
the act, which means that (i) his wage must be below a certain level, (ii) he is not a 
contract worker, and (iii) he is not a manager or supervisor.

Rules regarding layoff, retrenchment, and closure of a unit are far more restric-
tive. The IE Act permits certain types of layoff (as contractual) or retrenchment (on 
disciplinary or medical ground). But if it is instigated by financial reasons, then IDA 
comes into force. The IDA, since 1976, made it mandatory for employers to seek 
prior permission from the government to layoff or retrench any worker, or close 
down the unit.4 Besides, in the organized sector, workers are entitled to severance 
pay at the rate of half month’s salary for every year worked.

While large firms generally faced more restraints with regard to their preferred 
wage–employment practices, relatively smaller firms can freely layoff or retrench in 
compliance with the IE Act (wherever it is applicable). In the event of retrenchment, 
the principle of “last come first go” applies. However, not all laid-off or retrenched 
workers are eligible for compensation; only the permanent workers are eligible for 
compensation and that too only when the firm employs more than 50 people.

Finally, it is noteworthy that the enforcement of the IDA and IE Act is primarily 
the state governments’ responsibility, which typically brings up the issue that we 
have discussed in the beginning of this subsection. The states are also empowered 
to pass enabling legislations within the framework of the central acts. Most states 
have indeed amended the IDA many times to address the local concerns. Research-
ers believe that these amendments have largely reflected the state government’s 
activism and ideology on the labor issues. Some states have made changes in favor 
of the employers (such as Andhra Pradesh), while quite a few states have favored 
the workers (such as West Bengal).5 The following table Table 2.1 provides the av-
erage man-days lost, average number of workers involved per dispute, etc., during 
2001–2004. The trend seems that the average time loss per dispute is still steadily 
rising in India.

Industrial Relations Given the complex and divergent nature of labor legislations, 
it is not surprising that Indian industry has long been plagued by disputes. Though 
there is an elaborate procedure of dispute resolution, in practice the system has 

4 Private firms have to seek permission from the state government, and the central PSUs from the 
central government.
5 For example, in 1987, Andhra Pradesh failed to comply with an order by the state government 
constraining disputes as a punishable offence. Though this applies to both workers and employers, 
in practice it has a greater impact on the workers. On the other hand, West Bengal passed many 
pro-worker acts. For example, in 1980, it made the prior payment of compensation to the worker a 
precondition for closure, although the central ID Act does not require so.
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been extremely inefficient. Industrial disputes had steadily risen from a moderate 
level in the late 1960s to new heights in the mid-1970s and early 1980s; and then 
gradually by the 1990s, it took the back seat. Over these four decades, two visible 
jumps were observed for the man-days lost. The year 1976 registered a very low 
occurrence of strikes and lockouts, and 1982, the peak year. The much-improved 
disputes scenario of recent times is, however, entirely due to a steadily declining 
trend in strikes, which have effectively counteracted the rising trend in lockouts 
(which are often suspected to be disguised attempts to exit). The divergence in the 
trends of strikes and lockouts has started from the mid-1980s. A negative feature 
shared by both strikes and lockouts is that on an average each type of dispute is 
causing greater loss in terms of man-days. Generally, private sector witnesses more 
disputes, but obviously the scale of operation is far below the employment capacity 
in most public sector units.

Table 2.1  Average time loss/workers involved per dispute and average number of man-days lost 
per worker due to industrial disputes in India. (Source: Industrial disputes in India, Ministry of 
Labor and Employment, Government of India, various issues)
Item All industries Manufacturing 

industries
Mining and 
quarrying

Crops and 
horticulture

2000
Average number of workers 
involved per dispute (workers)

1864 1721 4399 727

Average number of man-days lost 
per worker involved (days)

25 34 4 44

2001
Average time loss per dispute 
(man days)

35,262 47,748 12,906 29,008

2002
Average time loss per dispute 
(man days)

45,917 59,050 18,216 31,741

2003
Average number of man-days lost 
per worker involved (days)

35 89 4 39

Average time loss per dispute 
(man-days)

54,811 49,967 331,868 60,754

Average number of workers 
involved per dispute (workers)

3290 1321 34,380 5376

2004
Average no. of man-days lost per 
worker involved (days)

17 38 10 11

Average time loss per dispute 
(man-days)

50,034 56,227 103,825 46,260

Average number of workers 
involved per dispute (workers)

4344 1353 15,259 1211

Average number of man-days lost 
per worker involved (days)

12 42 7 38
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It is perhaps not beyond general comprehension that the regulatory institutions 
for labor have often worked on conflicting purposes, mostly influenced by varia-
tions in the way the labor laws were endorsed or opposed at the state level. The 
central legislations also use variable thresholds to enforce different provisions and 
regulations. For example, the IDA makes layoff compensation mandatory in all 
firms employing 50 or more workers, but the permission to layoff is to be sought 
only if the firm size exceeds 100 workers. The various economic implications of 
the asymmetric treatment of units by the state and central authorities certainly offer 
future agendas for research in this context.

2.5  Implications of Labor Market Rigidity

Analytically speaking, the existence of labor laws, their enforcement, regulation, 
and trade union practices all interactively create a perception among investors about 
the flexibility of the labor market. Lower flexibility translates into greater cost of 
employment, which may induce the investors to shy away, or employ fewer work-
ers. Ironically, governments in developing countries often strategically use pro-
worker labor laws as a substitute for nonexistent or poor social security programs 
and in effect shift the welfare burden onto the firms. However, much of this burden 
comes back in the form of tax foregone and production subsidies offered to attract 
investment.

Researchers try to measure rigidity by suitable indices that combine various as-
pects of the labor market. In a recent paper, Klapper et al. (2005) compares the level 
of labor market rigidities in India and China to find that it is 3.33 times more for 
India. Here we summarize the implications of labor rigidity in Indian industries, 
mainly with a view to revisiting the puzzle of “jobless growth” (also see Sharma 
2006). In fact, despite the acceleration of economic growth close to 6 % on a trend 
basis over the last quarter century, and the recent flare of about 9 % GDP growth, 
the employment growth has remained more or less stagnant at a mere 0.69 %. While 
it implies rapid labor productivity growth, it has also meant insufficient creation 
of employment opportunities in the so-called formal or organized sector. It is doc-
umented in several recent publications that the burden of job creation—however 
miniscule and deficient at the individual unit levels it might be—has been borne 
largely by the unorganized sector in India. A comparison of the GDP growth and 
employment growth is available in Table 2.2. Though the industrial output has al-
ways grown much faster than the industrial employment, the gap widened most 
between 1980 and 1990.6 Moreover, between 1997 and 2004, organized sector cut 
back 1.8 million (6.3 %) jobs, mostly in manufacturing (1.2 million jobs or 18 %; 

6 It is argued that the policy of import substitution, which favored capital-intensive industries, and 
discriminated against labor-intensive traditional (primary product-based) industries, contributed 
most towards this effect. Other policy measures also implied an adverse or distorted wage–rental 
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Economic Survey 2007). Consequently, the subject of the jobless puzzle, i.e., the 
coexistence of high economic growth with insufficient employment opportunities, 
was drawing an enormous amount of attention from all quarters.

In the past decade, there have also been a few interesting exchanges with regard 
to the causes of labor market rigidity in India. For example, Nagaraj (1994) and sup-
ported by Bhalotra (1998) disapproved of the World Bank provided explanation that 
the job-security provisions resulted in the sluggish employment generation trends 
and added to the labor market rigidities. The question of rigidity in the Indian labor 
market actually received a more careful attention in Fallon and Lucas (1991, 1993), 
and the results partially support the World Bank view that job-security regulation 
reduced long-run employment by 17.5 % on the aggregate level, although, it did not 
affect the speed of employment adjustment (i.e., no change in the adjustment cost) 
significantly.

However, the last point of Fallon and Lucas has been contradicted by Bhalotra 
(1998) and Dutta Roy (2003). Both argued that the estimated loss of employment 
was exaggerated, because this loss was found to be significant only in 11 out of 35 
industries studied by Fallon and Lucas. Nevertheless, if we confine our attention 
only to those industries where job losses were econometrically significant, we see 
that, according to the estimates of Fallon and Lucas, cotton textile industry had a 
loss of 36.1 % employment, soaps and cosmetics 33.3 %, silk and synthetics 44.8 %, 
plastics18.5 %, railway equipments 19.6 %, etc.

In brief, therefore, the above studies produced significant evidence on two 
types of problems: employment adjustment costs and probable loss of employment 
through a shift of the labor demand curve for some industries. But so far as the ad-
justment costs are concerned, they were probably not worsened by the job-security 
legislation. This does not seem to be inconsistent with theoretical predictions that 
various types of regulations work in various ways, some counteracting each other.

ratio that led to relatively greater application of capital than labor. See Lucas (1988) and particu-
larly Mookherjee (1995, pp. 14–15) for more on this.

Table 2.2  Average growth rates for India (%). (Data Sources: ASI, National Accounts Statistics; 
Source: Saha 2006)

Real value added of 
industry (output)

Registered manufacturing 
employment

Real GDP

1960–1970 6.86 3.68 3.82
1970–1980 4.59 4.00 3.15
1980–1990 8.37 0.60 5.67
1990–1997 9.30 2.58 4.6a

1960–1990 6.25 2.69 4.15
GDP gross domestic product
a For 1990–1995
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2.6  The Post-Liberalization Period

It is widely accepted that despite a common stand on the urgency of bringing about 
labor reforms in India or at least some degree of rationalization, no significant 
moves have as yet been taken mainly due to lack of political consensus in a fractious 
democracy like India. It is not hard to believe that the crosscurrents of economic 
and political interests, continuously obfuscating the true agendas in the country, 
might as well lead to policies that are undesirable on several grounds. Nevertheless, 
Nagaraj (2007) argues that this lack of inaction perhaps characterizes the so-called 
reform by stealth where administrative means to dilute the strength of laws are ap-
plied and with the consequent weakening of the bargaining power of trade unions, it 
granted employers a greater freedom in their practice of industrial relations. While 
these arguments may have some merit in understanding the post-liberalization labor 
market practices in India, it is at best incomplete in judging the forces of global-
ization that has complicated situations far beyond such simple comprehensions. 
The opening up of the domestic market to foreign competition, skill-biased techno-
logical changes, high mobility of capital across various sectors in the country, and, 
above all, the phenomenal expansion of the service sector has rendered the orga-
nized labor movement in India time inconsistent (see Table 2.3). Furthermore, there 
is need to investigate and understand the causal relation between the two types of 
reforms and welfare implications of implementing both, either contemporaneously 
or with strategic time lags. In fact, for India, the only possible choice in this regard 
is to implement the labor reforms after the trade reforms, now that a substantial 
period of time has elapsed since the onset of the first. It should be an interesting 
exercise to analyze the wage–employment conditions that would prevail under the 
changing circumstances.

Let us briefly report on two papers that study the counterfactuals, i.e., the pos-
sible effects of not carrying out labor reforms. Aghion et al. (2005) applied the 
Besley-Burgess classification of states to examine the unequal effects of industri-
al and trade reforms across states in the manufacturing sector. They find that in 
comparison to the neutral states, the relative effects of industrial deregulation has 
been significantly positive for those states, which have amended the IDA in a pro-
employer direction, and significantly negative for those states that have enacted 
pro-worker legislations. Though the effects of trade reform alone have been positive 
for all states, the effects as channeled through the labor market have been unequal 
depending on their nature of past labor legislations.

Further, Chaudhuri et al. (2006) examine the effects of unionization rate, trade, 
and industrial deregulation on the number of factories. They find that greater 
unionization and increased wage share of the organized workers (which might 
have resulted from the absence of labor reform) have restricted the growth of the 
number of factories. On the other hand, industrial policy reform has had a favor-
able effect and promoted competition. But trade liberalization has shown a nega-
tive impact on the number of factories suggesting possible bankruptcy of ineffi-
cient domestic firms.
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It would thus be an overstatement to attribute the lack of flexibility in the or-
ganized employment entirely to the labor legislation, since a large part of such ri-
gidities may also be explained by various other factors peculiar to the industrial 
and economic policies in general. The archaic banking practices in India, the credit 
constraints facing many mid-sized firms, and the limited access to various financial 
intermediaries until very recently, should not be completely ignored in trying to 
understand the formal industrial capacities in generating employment.7

2.7  Informal Sector in Contemporary Research

It should be little doubt by now that the entire span of the above analysis strongly 
demands a reconsideration of the facts and features by including the large unorga-
nized sector present in India. In fact, the importance of considering the informal 
sector in the economic analysis of a developing country is of significant importance, 
not only owing to its sheer size but also because of the contributions it makes to-
wards sustaining a large mass of marginalized population. To be specific, in coun-
tries like India or Bangladesh, about 75–80 % of the total workforce is engaged in 
informal economic activities. This proportion rises to a towering 90 % if agriculture 
is included as part of informal activities, which is usually the case in all such coun-
tries. According to the World Development Report (2000), the percentage is about 
70 % for Middle Eastern countries including Turkey, whereas for Eastern European 
countries (like Bulgaria, Hungary, Ukraine or Czech Republic), about 45–50 % of 
the economically active population falls under this classification. For Latin America 
and the Caribbean countries, the proportion is almost 70 %. Given the huge percent-
age of people working outside the formal regulations and arrangements, it becomes 
imperative to revisit the effects of economic reforms in countries like India only 
after accommodating the unorganized sector.

For example, if any structural change affects the labor market of the economy, it 
will affect a large number of people working in the informal sector in broadly three 
ways. First, it might be channeled through the vertical linkage in production that 
exists between the formal and the informal sectors. If the formal sector is dependent 
on the informal sector for supply of certain intermediate goods, the expansion or 
contraction of the formal industries should directly affect the informal production of 
those commodities. Consequently, the wage–employment situations must undergo 
significant changes. Similarly, any changes in the prevailing labor laws, applicable 
only to the workers in the organized sector, such as Factories Act or IDA (as dis-
cussed in detail in the previous section), or even newly construed international labor 
standards (viz. sanctions against child labor) would send ripples onto the informal 
sector through these vertical linkages. The effect may not be too localized or in-
significant, given that a large number of formal units in India outsource several 
production stages to the unorganized sector. Second, any changes in the tariff and 

7 See Ananat and Goswami (1995), for an analysis of industrial sickness in India.
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nontariff barriers may directly affect the informal sector, when the informal sector 
produces a tradable good. International sanctions on commodities produced with the 
use of child labor or ban on tannery products subjecting animals to poor treatment 
may directly affect the level of informal activities. Third, the informal sector may 
be affected by the situations in the formal industries and the formal capital market 
even without a vertical linkage, if there is high mobility of physical capital between 
the two sectors. A drop in formal (bank) interest rates, tax on savings, or a mere 
contraction of the formal sector might see a flight of capital from the formal to the 
informal segments of the economy. Obviously, the degree of capital mobility would 
depend on the elasticity of the relative rate of return to capital in the formal sector 
and the relative supply of capital in the same, vis-à-vis the informal counterpart. In a 
recent study (Marjit and Kar 2007), it has been shown that if such elasticity exceeds 
a critical level, it can cause to increase the informal wage, when the formal sector 
contracts, and releases labor that flows into the informal sector for survival. The 
other important factor, which needs further exploration, is the risk–return trade-off 
that can affect the mobility of capital from the formal to the informal sector. In fact, 
a clear understanding of these factors can influence the policy formulations on the 
behavior of the capital market in a strong way.

With this brief introduction, we offer a survey of the wage–employment condi-
tions in the informal sector in Sect. 3.1. The survey considers a partial equilibrium 
analysis from different developing countries, and we construct an aggregative view 
of the available perspective. The reason why we do not frequently come across ag-
gregative data and supporting analyses on informal sector has a lot to do with the 
inherent nature of the sector. It is not only difficult to keep track of the economic ac-
tivities of the unorganized workers engaged in various forms of employment rang-
ing from very small manufacturing units to those engaged in services as roadside 
vendors; but on an aggregative sense, it is near impossible to construct a reliable 
data set. Moreover, close association between the informal workers and displaced 
or surplus agricultural workers makes it a problem of definition. Another reason 
obviously is the existence of a clandestine part of the informal activities, which may 
even take the form of illegal production and service units.

2.7.1  Wages and Employment in the Informal Sector

The effect of economic reform on the aggregate wage–employment pattern of the 
informal workers has been recently analyzed in Marjit and Kar (2007) and Kar and 
Marjit (2001). The first one develops a theoretical model to analyze the effects of 
trade reforms on the wages earned by the informal workers, and the theoretical 
structure embedded in a general equilibrium model aimed at capturing the aggrega-
tive picture is strongly supported by an empirical evidence on the informal wage 
movements in India. Interestingly, it is shown that a high degree of capital mobil-
ity between the formal and informal sectors increases the informal wage. A partial 
equilibrium version of this model refers the case where the capital is sector specific 
in the two formal and informal sectors under consideration and that the trade re-
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form may actually lower the informal wage in the absence of capital mobility. On 
the empirical side of the issue, the study shows that for most provinces and union 
territories in India, the wages of the workers in the so-called non-directory manu-
facturing enterprises (NDMEs)8 have grown by an annual average of about 10 % in 
the post-reform decades. The growth of the real wage is significantly explained by 
per unit annual growth of real fixed assets and real value added in the informal sec-
tor. Also, it may not be a mere accident that this period of high growth of real fixed 
assets in the informal sector coincided with declining real fixed capital stock in the 
formal industries, reflected immediately in the post-liberalization data. The study 
uses the comparative capital accumulation picture as a proxy for capital mobility 
between the formal and the informal sectors.

The other one, previously, constructed a three-sector model with informal sector 
as an independent category and producing an import substitute. The paper studies  
the welfare implications of trade reform in this setup to conclude that trade 
liberalization can improve the welfare of those in the informal sector, if the change 
in formal employment plus the own price consumption elasticity in the informal 
sector exceeds the cross-price elasticity of substitution in consumption between the 
formal and the informal commodities. A tariff cut in this model thus redistributes 
the income to “outsiders” who do not receive the patronage of the labor unions. If 
protection on the output of informal sector is withdrawn, formal employees gain. If 
agricultural export price increases, the real income of those already employed in the 
formal and informal sectors goes down.

These and several other theoretical and empirical studies on the informal sector 
consider the prevalent definition of this category as sufficiently comprehensive. 
The term informal sector was initially coined by the International Labor Organi-
zation (ILO 1972), to mean, “illicit or illegal activities by individuals operating 
outside the formal sphere or the purpose of evading taxation or regulatory burden.” 
Alternatively, it may be defined as, “very small enterprises that use low-technology 
models and do not refer to legal status” (Webster and Fidler 1996). Both definitions 
fit the characteristics of a large number of informal enterprises in the developing 
countries. Such enterprises are characterized by small number of workers, a limited 
extent to which the firm abides by the laws and regulations of the country, and a low 
level of capitalization. Since capital, land, or energy usage is relatively little in this 
sector, the most important economic issue concerning informal sector is the wage 
and employment dynamics.

Evidence from Kurukshetra and Singh (1999) shows how entrenched infor-
mal sector employment may be in the labor market of a developing country. The 
authors here calculate informal employment in India to be 365 million for the 
year 1993–1994. Not surprisingly, the share of informal earnings in GDP of In-
dia during this period (` 493,948 crores, 61.81 %)9 exceeds formal earnings share 

8 As per definitions available in the National Sample Survey Organisation (NSSO), NDMEs refer 
to units employing less than or equal to five workers, as opposed to own account manufacturing 
enterprises (OAMEs) or self-employed units.
9 1 crore = 0.01 billion.
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(` 305,129 crores, 38.19 %). Although gross earnings in the informal sector in-
creased to ` 774,659 crores in the subsequent period, its share in GDP (60.27 %) 
fell little below the previous level.

In a more recent paper, Zagha (1998) traces the connection between economic 
liberalization and labor market situations in post-1991 India. He comments that 
before the liberalization in 1991, India had developed exceptionally complex labor 
regulations that strengthened the bargaining power of unions and increased job se-
curity in the formal economy at the cost of employment. In his paper, it is suggested 
that deregulation and privatization can be expected to strengthen competition, ac-
celerate productivity growth, narrow gaps between informal and formal earnings, 
and weaken the union power. Empirical evidence from this paper shows that in-
creased competition in product markets and dissipation of rents are eroding the 
protection enjoyed by formal workers.

Similar evidences are also available from a number of studies, considering the 
condition of the informal sector in other developing countries. The evidence and 
the line of reasoning we presented above may actually find stronger validation from 
some of these papers. Dillon (2001), for example, look at the case of Jamaica. This 
case mirrors a similar image with respect to labor market outcomes. There has been 
considerable informalization of the labor market as the pool of self-employed, con-
tract workers, contractors, and generally lower level workers have grown.10 Due 
to a rise in formal labor cost, employers are opting more towards part-time and 
contract workers on less binding labor contracts. There are continuing debates on 
whether the informal sector is turning into a refuge for unproductive or low-produc-
tive workers in the economy.

However, Funkhouser (1994) shows empirically for five Central American coun-
tries that there is a dynamic subsector within the informal sector. While informal 
employment is significant in these countries, its magnitude varies inversely with 
the level of development (also see, Saavedra and Chong 1999). There are substan-
tial returns to human capital variables in each country, which makes the subsector 
dynamic. Nevertheless, informal workers are predominantly female, and the male–
female wage gap is higher in this sector than in the formal sector. More post-reform 
evidence on informal sector employment shows that there is a tendency for em-
ployment growth. Saavedra and Chong (1999) show that economic growth tends to 
increase participation in service sector in the economy, activities on which informal 
sector typically thrives. They also show that differences persist between informal 
and formal wage earners. Apparently, the informal wage earners may be showing 
lower returns to education because their work is repetitive and requires low intel-
lectual abilities, thereby leaving little room for education-related differences (Heck-
man and Sedlacek 1985). In case of Peru, workers are young and less skilled, and 
there is a positive return to experiences. This may be suggestive of the fact that 
workers in the informal sector are not productive enough to enter the formal sector. 

10 Also see Johnson et al. (1997), Brand et al. (1993) regarding Zimbabwe; Musyoki and Orodho 
(1993) regarding economic reform and informal sector in Kenya; Tripp (1997) on Tanzania, etc.
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Many thus view employment in the informal sector as a transient stage until their 
productivity increases enough to apply for formal sector employment.

While all these studies refer specifically to the developing countries, there is 
also some reported informal activity in the developed countries. For informal sector 
experiences of the developed countries, one might refer to the papers by Ihrig et al. 
(2000), Jepsen (1991), and others. Whether economic reform contracts or expands 
informal sector may be inconclusive, it may, however, be unambiguously argued 
that the lifetime loss in the economy’s capital stock is minimal in the presence of 
informal sector. Even for the USA, it may be efficient to sustain an informal sector 
where about 5 % time is devoted generating about 3 % of GDP in a steady state.

The presence of the large catchall informal sector, therefore, can substantially 
alter the nature of the wage–employment problem facing any developing country. 
There is, in fact, a general concern that large employment expansion in the informal 
sector will reduce informal wage. However, the global evidence broadly suggests 
in the contrary, that the wages in the informal sector have gone up in most cases in-
stead of falling due to high employment pressure. We argued that one of the factors 
responsible for this apparently puzzling outcome is the high production growth in 
such sectors aided by a suitable inflow of capital from various sources. For example, 
the current real estate boom in various parts of India has drawn enormous formal 
capital and informal labor in the same place. An important first step in facilitating 
more such interactions is perhaps the due recognition by the state that the informal 
sector is a fact of life, and it might be easier to improve than reverse their conditions 
of existence. In this connection, one must also realize that the story of the informal 
sector is not entirely one of antipathy. There are rich pockets within the informal 
sector that evade payments of direct or indirect taxes by simply maintaining the 
informal nature of their trade and by settling for handsome bribes with the law en-
forcement authorities. The uncontrolled expansion of the informal sector has largely 
been a product of corruption, and, often, passive acceptance at the state level in the 
absence of employment-generating formal industries. There should be little doubt 
that, if instead, the enormous capacity tapped within the informal sector can be used 
to its own advantage, the greatest beneficiaries would be the poorest section of the 
labor force both in terms of living and working conditions. Instead, however, the 
political compulsions and disregard for optimal policies in the labor market gave 
birth to the by now (in)famous employment guarantee scheme in India. The refer-
ence to this particular policy is to draw attention of the practitioners of neoclassical 
labor economics we have been discussing so far and shall be discussing in the rest 
of the book, towards an ill-framed policy that may have several macroeconomic 
implications largely to the detriment of the workers themselves.

2.8  The Employment Guarantee Scheme in India

The Government of India, in the year 2004, enacted the National Rural Employment 
Guarantee Act to provide a legal guarantee on behalf of the government, of 100 days 
of employment in every financial year to households living below the poverty line 



2.8 The Employment Guarantee Scheme in India 31

in the rural areas. The employment guarantee scheme (EGS) is not a new concept 
in economics and especially for India the scheme is reminiscent of that practiced 
in the western province of Maharashtra since as early as 1965. Recent evaluations 
of the EGS in Maharashtra, however, reveals that the participation rate has fallen 
drastically owing to (i) rationing of jobs following a wage hike under EGS, and (ii) 
expansion of irrigation facilities in rural Maharashtra.

Now that the EGS is being reenacted at the all-India level, it calls for reevaluat-
ing the justification and purpose behind the program. From a theoretical standpoint, 
the notion of EGS draws heavily on two interrelated rationales: (i) an advanced 
democratic society has an obligation to bestow an entitlement of employment on 
each individual as a right to citizenry, (ii) capitalist economies left unfettered are 
naturally demand deficient giving rise to both underinvestment and underconsump-
tion, which, in turn, intrinsically results in less than optimum employment growth.11 
Proponents of EGS thus argue that the onus lies in formulating a scheme that  
ensures that business expectations are not the sole criterion relating to employment 
outcomes. According to Minsky (1986, p. 308), “the policy problem is to develop 
a strategy for full employment that does not lead to instability, inflation, and unem-
ployment. The main instrument of such a policy is the creation of an infinitely elas-
tic demand for labor at a floor or minimum wage that does not depend upon long- 
and short-run profit expectation of business. Since only government can divorce 
the offering of employment from the profitability of hiring workers, the infinitely 
elastic demand for labor must be created by the government.”

The policy of EGS as practiced in India, although based on these economic (and 
political) rationales, is, however, quite idiosyncratic in many respects. In particular, 
the policy of EGS in India has been designed as a directed governmental interven-
tion in reducing rural poverty. We will refer to the example of Maharashtra in trying 
to reflect on the larger implications at the national level. The projects under this 
scheme are designed to be highly labor (unskilled) intensive in their applications 
and the labor cost typically accounts for two thirds of the variable costs. Wages are 
typically piece rates, stipulating rates of pay for a large number of specified tasks, 
such as digging, breaking rocks, shifting earth, and traveling within a radius of 
5 km from the applicant’s residence (Ravallion et al. 1993; Gaiha 1996, 2004). It is 
claimed that the self-selective nature of participation from able-bodied workers in 
such projects shall help to maintain the rural infrastructure, and provide stable sup-
port to anti-poverty measures in rural areas.

It is also documented that the person-hour participation in Maharashtra has been 
quite sizeable and its impact on rural poverty alleviation substantial. The low wage 
rate (same as that for the agricultural labor) attracted the very poor only and did 
not burden the state exchequer, especially when the tax revenue for running the 
schemes successfully were mainly borne by the urban population (in Mumbai, for 

11 Vickery (2000) asserts that the deficiency of demand results from the underutilization of pur-
chasing power. When the purchasing power is not fully utilized, it becomes, “non-purchase, non-
sales, non-production, and unemployment.” Given that capital rarely utilizes all available purchas-
ing power by government borrowing and spending imperative. Also see, Ramsay (2002–2003).
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example) as a price for controlling congestions in cities. There is, however, no evi-
dence that the schemes were fully self-financing in nature.

Despite the virtues associated with the EGS, there could be little debate that 
these policies however substantial are in principle expected to yield short-term and 
ad-hoc benefits. Understandably, if the government rather than spending on em-
ployment guarantees in the form of offering indirect subsidies could invest in rural 
infrastructure that engenders agricultural and industrial prospects in the rural areas, 
there would have been no need for EGS in the long run. The schemes in India, how-
ever, have been effective for quite a long period of time, and therefore one could 
question whether there could be other underlying motives behind running EGS than 
a holistic view towards economic development. In fact, as already stated, the EGS 
participation rate in Maharashtra declined after the expansion of irrigation facilities 
in rural areas.

One therefore needs a more detailed understanding of the relationships between 
investments in rural areas, and the level of employment it can generate. From both 
theoretical and empirical standpoints, the relationship between investment and em-
ployment is fairly complex and often follows various channels of intricate interac-
tions, which perhaps renders the issue substantial importance and relevance in mac-
roeconomics (Checchi and Galeotti 1993).12 In fact, fiscal and monetary policies 
are often invoked to facilitate the investment process for creating job opportunities 
in the medium and long run. However, a priori, it is not at all clear if investment 
within a specific sector would unambiguously affect employment—more positively 
than negatively. While it is quite possible that a sustained period of investment may 
cause employment growth, it still depends crucially on the intensity of short-run 
and long-run demand effects, on the extent of capacity utilization, and the degree 
of substitution between capital and labor. Stated simply, the effect of investment on 
employment must therefore be a critical combination of several similar or counter-
vailing effects. For example, if investments are in the nature of opening new plants, 
it should have a positive impact on employment creation. However, if such invest-
ments incorporate new technologies at the workplace or capital deepening so to say, 
then there should be a negative effect on employment.

Here, we are, however, concerned with investments made by the government 
with a view to guarantee employment to its rural populace. Although the scheme 
essentially is one of employment guarantee, the underlying agenda is that of poverty 
alleviation, since both the nature of jobs that the government plans to create and that 
at the specified wage rate (minimum wage) should only attract self-selection from 
households living below the poverty line. Thus, the primary focus of the EGS has 
been to address the rural poverty alleviation through offering jobs and thus comple-
ment the food-for-work schemes that run without the guarantee as associated with 
the present scheme. Broadly speaking, under other support schemes, the govern-
ment has supplied water to mitigate the worst effects of adverse monsoon rainfall 
by financing well digging and, since the early 1980s, by power-assisted well drill-

12 The paper provides further details on the effect of investment on employment, with a case study 
of Italy.
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ing, rescinded land taxes for drought areas, tried to maintain stable food prices, and 
provided food through a food-for-work program. The actual work accomplished 
through food-for-work programs is often a secondary consideration, but useful proj-
ects sometimes result. Employment is offered at a low daily wage, usually paid in 
grain, the rationale being that only the truly needy will take jobs at such low pay.

There are nonetheless concerns raised on the issue of whether the minimum 
wage should be enforced for this particular scheme (Ramaswamy and Wadhwa 
2005), because in 9 of the 15 major states, the observed wage for earning members 
of rural labor households is less than the statutory minimum wage. These states are 
Assam, Bihar, Gujarat, Haryana, Madhya Pradesh, Maharashtra, Orissa, Rajasthan, 
and Uttar Pradesh. Enforcement of minimum wage may thus defeat the purpose of 
self-selection by the very poor households, as it would attract members from house-
holds who are otherwise above the poverty line.

In our effort to analyze these idiosyncrasies associated with the policy, we begin 
with a more general theoretical structure. As already mentioned, there seems to be 
little agreement in the literature on the prevailing relationship between investment 
and employment. According to the traditional Keynesian analysis, with slow adjust-
ment of wages, a positive demand shock mobilized through expansionary policies, 
pure animal spirit, or improvement in Terms of Trade (TOT), should generate em-
ployment.13

The basic model relating employment to capital stock is derived from Malinvaud 
(1982), whereby, employment is positively related to the level of production and 
negatively to the capital intensity of the production function:

 (2.2.1)

where Y Y≤ Cap , ′ <g 0,  and Cap/K Yξ = . Here, Y is defined as the level of required 
production (to ensure employment level L), YCap  as the production capacity, K is the 
initial capital stock, and ξ  as the capital intensity.

Since for all practical purposes, the bulk of investment in the rural areas as con-
ceived under the EGS and otherwise, cater to the provision of rural capital stock and 
infrastructure facilities, we assume Y to be a capital good of this nature, which can 
be put to use from the moment they are produced. Thus, we define the output of this 
capital good as resulting from a change in the capital stock over and above the initial 
capital stock, net of depreciation:

 (2.2.2)

13 Among several objections to such possibilities are included the standard neoclassical argu-
ments that an increase in the capital stock shifts both employment and wage functions, leaving the 
level of employment totally invariant to capital stock in the long run (Newell and Symons 1987; 
Layard and Nickell 1991; etc.). Moreover, the uncertainty of future demand may lead to dis-
continuity in both investment and employment behaviors (Bernanke 1983; Abel and Blanchard 
1986; Bertola 1998) in addition to the prevalence of a putty-clay technology in the short-run and 
unutilized capacity.

( )L Yg ξ=

•

K Y Kδ= −
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where δ  = rate of depreciation. Thus, substituting (2.2.1) in (2.2.2), we get a rela-
tionship between the “new” capital stock (defined as investment, I) and the level of 
employment at a given capital intensity,

 (2.2.3)

This relationship is further depicted in the following diagrammatic analysis, which 
relates the level of employment to the level of investment, in trying to assess the 
role to be played by the EGS. Let the level of investment (private and government) 
at the prevailing rate of interest, r* be I  and obtained from the investment curve 
I0

 (Panel a, Fig. 2.2). Let the employment level that I  can generate with a given 
capital intensity in production be OL0

 (Panel b, Fig. 2.2). The supply of labor is 
assumed to be sufficiently elastic within a range of wages owing to the presence of 
high unemployment in the sector, whereas the demand for labor follows the usual 
negative relationship with wages.14 There could be two possibilities arising from 

14 Interestingly, there is no need to ensure an infinitely elastic demand curve for labor as long as 
the supply curve is very elastic within a range of wages.

•

( ) ( ).L K K g Igδ ξ ξ = + =  

Fig. 2.2  Investment and employment under the EGS
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this situation: First, the level of employment resulting from this level of investment 
could be optimal ( L*) from the government’s point of view, and that L and LD S0 0

 
intersect to clear the labor market. Second, the level of employment this investment 
generates is below L* (as depicted in Fig. 2.2, Panel b), thus creating the need for 
further intervention by the government.

If the latter situation prevails, OL0
 amount of labor may be hired at a very low 

wage ( w1) owing to both low demand for labor that the existing level of invest-
ment can generate and a flat supply of labor even at very low wages. Since the 
government is in the process of pursuing an EGS, the existing level of investment 
is clearly insufficient in generating employment up to L*—the level the state per-
ceives to be optimal. Thus, in order to arrive at L* and before launching a support 
scheme, two standard policies may still have greater appeals mainly because of the 
nature of the labor-augmenting investment by the government. First, if the prevail-
ing rate of interest is lowered, to say, r1, through a monetary policy, then the level 
of investment may go up to OI* on the new investment curve I1

, and thus create a 
higher demand for labor ( LD1

), which would help achieve the desired level of em-
ployment in the sector. Second, the level of investment could be raised to OI* at 
the existing rate of interest with similar outcomes resulting from it. However, it is 
possible that neither of these policies is feasible, or, even if, it may not guarantee 
the desired solution.

First, investment in India is seen to be interest insensitive over a sustained 
period of time (India Macroeconomics Annual 2003–2004); second, the sector 
which must house such investments suffer from lack of infrastructure facilities 
including electricity, roads, etc., that severely restricts free flow of capital; third, 
and no less important, is the objective function of the ruling government for 
whom short-run policies with contemporaneous electoral gains dominate those 
with long-run benefits—that which may not accrue to the present government in 
power.

The first problem mentioned has been adequately dealt with in the literature, 
while the third remains an interesting research question to be explored in more 
appropriate contexts. The second factor should be of direct interest to the issue at 
hand. Lack of infrastructure in the rural areas hinders free flow of investments that 
can raise the level of employment to the level the state believes should be optimal. 
Thus, the initial big push, as has been the norm, is left to the intervention from 
the government. In India, over the last six decades, there have been disconcerted 
efforts at improving the rural infrastructure, and presently the government has in-
voked the use of EGS with the claim that it will help create and maintain rural 
infrastructure. However, this has given rise to the chicken-and-egg problem, in the 
face of which, EGS seems to be a poor and temporary alternative for large invest-
ments by the government, simply because what EGS can guarantee are “roads that 
get washed away in the next monsoon.” Thus, EGS at present might only perpetu-
ate EGS in future without providing a more viable alternative to this short-run sup-
port scheme, unless the government takes an active role to create markets and insti-
tutions in these locations.
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3.1  Introduction

Asymmetric information refers to the lack of unrestricted and costless flow of infor-
mation between agents involved in any economic activity. George Akerlof (1970) 
used the idea to exemplify the market for new and used automobiles, in particular, 
the market for lemons (bad cars). It is virtually impossible for a buyer of a new or 
used car to determine if it is good or bad at the point of committing the transaction. 
Once he becomes familiar with the machine over time, he preserves private infor-
mation as to the quality of the car and the more accurate probability of whether it 
is good or bad. In the market for used cars, therefore, the seller alone has private 
information to which the buyer is not privy. Since, ceteris paribus, prices must be 
the same for a good or a bad car, it is possible that a modified version of Gresham’s 
law (bad money driving good money out) might be in effect. The analogy holds 
partially since bad cars drive good cars out, when the seller knows it and the buyer 
does not. There can be in reality a whole sequence of such events. This is an ex-
ample of adverse selection in the automobile market. Similar examples can be cited 
for insurance markets, where individuals who need medical insurance most cannot 
buy it. Such informational asymmetry and adverse selection is pertinent for other 
markets as well. The capital market imperfection in an economy is a result of the 
lack of informational symmetry between borrowers and lenders. Credit rationing 
(see Stiglitz and Weiss 1981) by lenders is an outcome of such imperfect informa-
tion. Banerjee and Newman (1993) go a step farther to display that capital market 
imperfection and credit rationing can shape occupational choice of an individual 
given his/her initial distribution of wealth. Due to capital market imperfections, 
people can borrow a limited amount. Consequently, occupations that require a high 
level of investments (and that necessitate availability of loanable funds) are beyond 
the reach of poor people who then choose to work for others. Other agents (in a 
model capturing the interaction between the pattern of occupational choice and the 
process of development), depending on labor market conditions and personal wealth, 
become self-employed in low-scale production or remain idle. This environment 
of uncertainty and imperfect information is also well discussed in Boadway et al. 
(1998). Dual uncertainty exists when suppliers of credit have imperfect information 



40 3 Asymmetric Information in the Labor Market

regarding entrepreneurs’ abilities and, hence, riskiness of their projects.1 Entrepre-
neurs, in turn, have imperfect information regarding workers’ abilities and the ef-
fort they would expend on the job. While bypassing the question of moral hazard 
in effort monitoring by entrepreneurs (previously discussed in Shapiro and Stiglitz 
1984), where workers are offered efficiency wage to prevent them from shirking 
on the job),2 we concentrate on the fact that employers have imperfect information 
about the ability of an individual employee. This is especially compelling when 
there has been no signaling from the prospective employee before entering the la-
bor market, the true ability of a worker may only be revealed over time. Katz and 
Stark (1987) note that if employers are highly risk averse, they might introduce a 
mechanism for early and immediate determination of skill. However, the problem 
of asymmetric information is much more significant when labor markets are in two 
different countries and such screening devices may not be useful in interpreting the 
true skill level of a migrant worker. Consequently, employers offer a pooled wage 
(based on mean skill level of the immigrant group (Katz and Stark 1987; Chau and 
Stark 1999) to all immigrants, skilled and unskilled. Evidently, skilled immigrants 
in equilibrium are paid less than their true market values while unskilled immi-
grants are paid more.

Presence of asymmetric information in the labor market and/or capital market 
certainly creates a possibility that disadvantaged workers search for alternative 
sources of income through occupations such as self-employment. There are, how-
ever, many other explanations behind choice of self-employment. In the existing lit-
erature, these explanations are available in various forms. A group of studies discuss 
from a theoretical standpoint factors that influence the number of self-employed. 
This does not make any distinction between natives and immigrants nor between 
racial and ethnic groups. A second group of studies determine empirically the in-
cidence of self-employment in different countries. For our purpose, we restrict at-
tention to self-employment in developed countries only. These studies make clear 
distinction between minorities and majorities based on ethnicity, color, race, lan-
guage, and even, gender. A third group of studies, so far all empirical, investigates 
immigrant self-employment behavior in developed countries. These studies further 
compare economic conditions of immigrants and natives based on their labor mar-
ket positions. Our approach differs from all of the above categories. Based on em-
pirical evidence, we model occupational choice pattern of immigrants and natives. 
Our analytical results are fairly generalized so as to accommodate any particular 
group of immigrants and natives. Presently, we show that asymmetric information 
in the labor market plays a very crucial role in dictating choice of occupation in the 
host country. Besides, unlike most previous studies, our models are based on the 

1 Capital market imperfections and its effects have earlier been explored in detail in de Meza and 
Webb (1987). Cressy (1996) however, demonstrates that firms self-select financing from banks, 
instead of banks selecting them. According to this paper, correlation between firm survival and 
financial capital is spurious. If firms have greater human capital, they are more likely to accept 
bank’s offer. There is no credit rationing for start-ups.
2 See Coles and Treble (1993) for a different approach towards a problem of moral hazard. Firms 
having assembly lines pay higher agency cost to stop absenteeism and recruit more reliable 
workers.
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assumption that all individuals are equally risk averse. So, we explore the evolving 
occupational outcomes for migrant workers originating largely in developing and 
transition countries around the world.3

We use the measures of relative risk aversion (Arrow 1965; Pratt 1964) to obtain 
a critical level of risk aversion within the population of immigrants and natives. Rel-
ative risk aversion is spread between 0 and 1 (most risk averse to least risk averse) 
and the population is uniformly distributed over this range. Critical risk aversion 
is obtained by equating expected utilities from self-employment and employment. 
At that level, the marginal individual is indifferent between self-employment and 
employment. Proportion of the population (mass equals 1) lying below this cut-off 
point is associated with a lower degree of relative risk aversion than the critical 
level. Consequently, they prefer self-employment in equilibrium. The rest of the 
population lies above the critical level and accordingly would be employed in equi-
librium. People who lie on the critical level are equally likely to become employed 
or self-employed in equilibrium. Now, the point of existence of this critical level 
depends upon individual skill levels, market wage, the fixed and random returns to 
risk, and above all, the nature of the utility function. We choose a generalized utility 
function of von Neumann–Morgenstern type. Although this utility function leads to 
algebraic intractability, problems of generality are overcome by numeric examples 
provided alongside. The reason behind this brief description of our approach here is 
that so far all the studies (see footnote 8) considered differing entrepreneurial ability 
or risk attitude across individuals.

Kihlstrom and Laffont (1979), for example, develop a model with individuals 
differing according to their aversion to risk. Entrepreneurship is a more risky oc-
cupation, which characterizes the equilibrium with the least risk-averse individuals 
becoming entrepreneurs. The equilibrium is inefficient, however, because of im-
perfect risk sharing between workers and entrepreneurs. In this category of mod-
els, two sources of uncertainty dominate: First, uncertainty about the demand for 
(and thereby price of) the product that one intends to produce and sell, and second, 
uncertainty about the cost involved in the production of the good. Choice of self-
employment is made before the realization of the stochastic variable that accounts 
for uncertainty. Timing of output decision may however be ex post (decide on the 
level of output once price is known) or ex ante (committed to production before 
equilibrium price is revealed). Sheshinski and Dreze (1976) develop a model with 
ex-post flexibility. Appelbaum and Katz (1986), on the other hand, develop a model 
with ex-ante flexibility, where self-employed individuals maximize their expected 
utility instead of profits. However, as discussed earlier, this particular model as-
sumes identical risk-averse individuals.

Studies that deal with cost uncertainty making self-employment a risky activity 
also consider ex-ante and ex-post flexibility. While Kihlstrom and Laffont (1979) 
introduce ex-ante flexibility, Kanbur (1979) uses a model with ex-post flexibility. 
He first assumes identical individuals and subsequently allows individuals to differ 

3 Exceptions are Appelbaum and Katz (1986) and Kanbur (1979). Appelbaum and Katz assume 
one industry with identical risk-averse individuals. An alternative for every individual is, however, 
an outside option, unlike Kanbur (1979) where the entire economy is taken into account.
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by their risk attitude. Kanbur (1979, pp. 793–796, 1981) uses ex-ante flexibility in a 
modified version of the model, but only when individuals have the same risk aver-
sion. Interestingly, Kihlstrom and Laffont (1979) develop a model with both ex-ante 
and ex-post flexibility, where self-employed individuals must decide how to divide 
their labor demand between the spot and forward markets.

Another study that incorporates same risk aversion for all is that by Rees and 
Shah (1986). The model is tested across British data. They stress the importance 
of risk aversion in choosing between employment and self-employment. They find 
relatively weak evidence (significant at 7 % level) that the earnings differential be-
tween the two possibilities influences the probability of being self-employed.

On the other hand, both Lucas (1978) and Brock and Evans (1986) approached 
the question of occupational choice of individuals based on differing entrepreneur-
ial abilities. According to Lucas (1978), there is a critical level of entrepreneurial 
ability. All individuals having a higher innate ability will become entrepreneurs and 
those with lower abilities become workers. In both these papers, the alternative for 
an individual who is not an entrepreneur is being employed. At the critical entrepre-
neurial ability, profit from self-employment is equal to the outside option income, 
namely wage.

A dynamic version of these models is available in Jovanovic (1982), where in-
dividuals learn about their entrepreneurial abilities in a Bayesian way. Calvo and 
Wellisz (1980) also consider learning ability over age profiles to be a determinant 
of self-employment behavior. They initially consider individuals with different en-
trepreneurial abilities. Each individual can be an employee alternatively. Their en-
trepreneurial abilities are related to technical growth.

Although the above references are not exhaustive, they capture the essence of the 
determination of occupational choice pattern for individuals based on the principles 
of risk aversion or entrepreneurial ability. In addition, there exists human capital 
theory of self-employment. For example, Fredland and Little (1985) write, “self-
employment is an alternative for those who have or believe they have human capital 
which employees discount” (p. 121). Casson (1982) also believes that an important 
consideration towards becoming an entrepreneur is that paid employment provides 
insufficient scope to exploit one’s talents. Lazear and Moore (1984) in an earlier 
work expressed the idea that self-employment reduces the disharmony of interests, 
since the owner and the worker is the same person. There is a clear psychological 
overtone in such views since it has been seen from other sources that paid employ-
ment may be too demeaning for some individuals as their labor is controlled by 
others. Sexton and Bowman (1985, p. 131), for example, comment that essential 
characteristics of an entrepreneur are high need for autonomy, dominance, moderate 
risk-taking propensity, sense of independence, self-esteem, etc. Although need for 
independence has been cited as an essential characteristic, unmistakable social de-
pendence is exhibited at various stages, whether at start-up, survival, or prosperity.4

4 See Casson (1982, p. 199), Birley (1985), Kent et al. (1981), and Balkin (1989, p. 7) for social 
and family dependence among prospective self-employed individuals.
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These theories are subsequently tested in the literature along with certain other 
perceived determinants of self-employment. Individual cross-section data are used 
to compare the choice between employment and self-employment. There are many 
competing hypotheses that are tested empirically. Long (1982) and Moore (1983), 
for example, investigate the influence of taxation on the choice of self-employment. 
They find that individuals who pay more tax are more likely to become self-em-
ployed in order to be able to avoid taxes legally or illegally. This restricts their 
finding to the people who earn a high income because the variance in taxes that 
individuals pay is solely due to the variance of their incomes. Blau (1987) based 
his analysis in the entrepreneurial ability of an individual. It influences her level 
of income when self-employed. Both Blau (1987) and Evans and Leighton (1989) 
show that after a decline in self-employment rate, most Western countries experi-
ence a surge in self-employment rate. Evans and Leighton (1989) use data from 
the National Longitudinal Surveys (NLS) of Young Men in the USA to find that 
individuals who have more locus-of-control beliefs (measured by a psychological 
test score) are more likely to be self-employed. Besides, they find that individuals 
with fathers working in managerial positions or having more assets than the aver-
age have a larger probability of becoming self-employed. If assets influence choice 
of self-employment, then the issue of liquidity constraints affecting firm formation 
comes into forefront.

In a later paper, Evans and Jovanovic (1989) show that liquidity constraints 
play a major role in guiding entry into self-employment. Blanchflower and Oswald 
(1990) and Holtz-Eakin et al. (1994) in particular also find greater importance of 
assets in self-employment decisions. Furthermore, Holtz-Eakin et al. (1994) find a 
significant role of assets in affecting the degree of success of businesses. Robson 
(1998) suggests that the most significant long-run influence on the growth of self-
employment has been the rise in the real value of personal sector liquid wealth. 
Rising levels of gross domestic product (GDP) and increase in real value of housing 
wealth also affect positively male self-employment in the UK. Lindh and Ohls-
son (1994) test Swedish data between 1920 and 1992. They suggest that wealth 
inequality and the share of self-employment among those working are positively 
related. Finally, Taylor (1999) use British panel data to show that constraint on self-
employment can be relaxed through unanticipated windfall gains. Meyer (1990), 
on the other hand, finds only a limited role of assets in determining choice of self-
employment.

There is a stream of similar studies preceding and following that of Evans and 
Leighton (1989). Notably, Bates (1985, 1986, 1991, 1995, 1997) has provided many 
in-depth studies on the entry and exit rates across ethnic groups or industries. In 
several studies, he uses age, gender, race, work experience, household assets, edu-
cational background, etc., to predict self-employment entry. He uses these personal 
traits for a comparison across ethnicities. Black Americans, for example, on an av-
erage have lower levels of household wealth compared to whites. They are also 
less likely to be college graduates. If their self-employment entry rate is lower than 
whites, then it can either be a result of all of the abovementioned characteristics or 
simply a racial trait.
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Bates (1997, Table 2.1, p. 30) describes the role of these characteristics in in-
fluencing self-employment entry. It turns out that, controlling for educational 
background, household wealth, work experience, age, gender, and marital status, 
blacks and Hispanics are significantly less likely than whites to enter self-employ-
ment. Asians in America, on the other hand, have as much self-employment entry 
as whites. Hout and Rosen (2000), however, emphasize the importance of having 
self-employed fathers in explaining self-employment among blacks and Hispan-
ics. While it is a conventional wisdom that a son of a self-employed father has a 
greater propensity to become self-employed, it is not true for blacks. They have 
triple disadvantages in self-employment entry. First, they have fewer self-employed 
fathers. Second, in the absence of self-employed fathers, they are unlikely to go into 
self-employment. Finally, even if they have self-employed fathers, they are unlikely 
to follow them into self-employment. They also find that male immigrants having 
self-employed fathers overseas are not more likely to go into self-employment com-
pared to those who do not have self-employed fathers overseas.

On the other hand, having a self-employed mother does not affect male participa-
tion in self-employment. Dunn and Holtz-Eakin (1996) show that, instead, it affects 
daughters’ attitude towards self-employment favorably and significantly. It may 
be for the same reason that black entrepreneurship did not develop significantly 
(Glazer and Moynihan 1970). Prevalence of female-headed household unfavorably 
affected the attitude towards self-employment for the black community. Obvious-
ly, slavery among blacks in the USA may be responsible for their slow economic 
development in general. Blacks in the West Indies, however, display greater self-
employment participation than blacks in the USA because even as slaves they had 
ownership of land that they cultivated (Fairlie 1996).

If it is some sort of race-specific cultural uniqueness that explains self-employ-
ment incidence among some groups more than others, then one can also find support 
in the following studies. Stevens (1984) observed that entry to self-employment is 
the key to understanding why Asian small business ownership outnumbered other 
ethnic businesses in the USA. Such high entry rates might have been facilitated by 
class resources as education, wealth, cultural norms, social resources forthcoming 
from fellow ethnic-group members, etc. (Waldinger et al. 1990). This paper also 
emphasizes the lack of opportunities in the form of labor market discrimination 
or capital market constraints, unfavorable government policies, etc., as the major 
causes behind pushing ethnic minorities into self-employment. This line of think-
ing, however, fails to explain the absence of Afro-American business ownership in 
the USA. Fairlie (1996) provides some explanations for this characteristic. Lower 
levels of assets, lower probabilities of having a self-employed father, and less past 
experience in self-employment largely explain their low participation. For similar 
reasons, their survival period in self-employment is low. In addition, certain other 
factors influence black business successes and failures. For example, Bates (1989) 
finds that limited access to capital and weak consumer markets limit the success 
of black firms located in minority communities. Bates and Williams (1993) find 
that black-owned firms in urban areas with black mayors have lower failure rates 
than similar firms in urban areas with no black mayor. In another study, Borjas and 
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Bronars (1989) examine self-employment rates and earnings for blacks, whites, and 
Asians by using 1980 census data. They conclude that most able whites and least 
able blacks choose self-employment. This adverse selection within the black com-
munity is a result of consumer discrimination towards minority-owned businesses.

Other forms of discrimination, notably that by employers, have also been dis-
cussed in the literature. Becker (1971) discusses employer, co-employee, consumer, 
and government discrimination in detail. Moore (1983), at a later date, estimates 
effect of employer discrimination on earnings differences across race (or sex). 
The estimate of earnings differences arises from comparing wage earnings to self-
employment earnings. He does not find earnings ratio for black/white and male/
female involved in self-employment to be higher than their wage and salary coun-
terparts. This does not support any employer discrimination hypothesis. In a differ-
ent structure, Coate and Tennyson (1992) captures spillover effects of labor mar-
ket discrimination in other markets. They comment, “Any individual from a group 
discriminated against in the labor market will receive lower expected returns from 
self-employment than an identically skilled individual from a fairly treated group” 
(p. 272). They also show that members of the discriminated-against group, contrary 
to conventional wisdom, may actually have less incentive to enter self-employment. 
The logic is as follows. If a lender cannot observe entrepreneurial ability of the 
members of a discriminated-against group, but know that they are discriminated 
against in the labor market, he will charge a higher interest rate. His unwillingness 
to lend money at the existing interest rate comes from his belief that the members of 
this group have low opportunity cost of self-employment. With higher interest rate 
payable, expected returns from self-employment will be lower for this group and 
would dampen their incentive to enter self-employment.

In our model, which follows from Sect. 3.2, occupational preferences facing all 
individuals are limited to employment and self-employment. While employment 
means working for a firm or an individual at a given wage rate (wage is exogenous 
in our model), self-employment may be interpreted in a number of ways. Over the 
past century, a number of principal economists ranging from Knight (1921) and 
Schumpeter (1934) to Kirzner (1973), Lucas (1978), and Casson (1982) among oth-
ers commented on the formation of entrepreneurship.

Knight’s (1921) view is that entrepreneurs receive pure economic profit as the 
reward for bearing the cost of uncertainty involved in production and employment 
decisions. The most important characteristic of an entrepreneur is self-confidence, 
and that combined with low risk aversion and capital gives birth to successful en-
trepreneurship. Schumpeter (1934) considers an entrepreneur to be primarily an 
innovator. If an individual introduces a new good or a new method of production, 
opens the opportunity for a new market, finds a previously unexplored source of 
factor input, and more generally creates a new type of business organization, that 
individual would be considered an entrepreneur regardless of whether she is the 
owner or employee. Such an individual is motivated by the dream to achieve medi-
eval lordship, the will to conquer, and the joy of creating.

According to Kirzner (1973), an entrepreneur is an arbitrager who establishes 
equilibrium in the economy by seeking profit opportunities. His most important 



46 3 Asymmetric Information in the Labor Market

trait is the awareness of disequilibria. Leibenstein (1978) takes this further by com-
menting that entrepreneurship is the creative response to organizational inefficien-
cies. The entrepreneur responds in two different ways: provides factors that im-
prove production methods and takes actions that combine resources where good 
information is lacking. Lucas’s (1978) definition of entrepreneur, on the other hand, 
is ability based. It is a matter of the inherent ability of an individual that makes her 
an entrepreneur. People become entrepreneurs until the marginal entrepreneur is 
equally likely to choose business ownership or paid employment. Those with more 
ability than the marginal individual become entrepreneurs and operate firms while 
those with lower ability become employees.

Finally, Casson (1982) provides a list of entrepreneurial success principles that 
includes, among other things, need for formal education, organizational skills, ne-
gotiating tactics, and access to information. According to him, entrepreneurs hope 
to profit from their difference in perception about certain economic activities by 
coordinating scarce resources in a different way.

Despite all these competing yet complementary theories about the nature and 
scope of entrepreneurship, there is no established single theory to explain the ex-
istence and behavior of entrepreneurs. Balkin (1989) comments that according to 
economists subscribing to the Austrian school of thought, there can be no predic-
tive theory of entrepreneurship. If one knows how entrepreneurs act to earn returns 
greater than elsewhere, one is likely to stop theorizing and become an entrepreneur. 
Section 3.2 relates asymmetric information to the subject of occupational choice 
between skilled and unskilled workers. Section 3.3 develops a model and subsec-
tion therein to discuss the occupational patterns for immigrants and natives in a 
rich-country labor market. Section 3.4 concludes.

3.2  Asymmetric Information and Occupational Choice 
Among Skilled and Unskilled Workers

The previous section suggests that asymmetric information is quite compelling 
between employers and employees in any society. Evidently, lack of informa-
tion may create imperfect job matching for the employees. The consequence of 
information pooling affects relatively skilled workers in a negative manner. Howev-
er, this section emphasizes that absence of easily transmitted and readily interpreted 
information is a much more critical issue for workers originating in information and 
culture-wise distant countries when they search for jobs in a foreign country. This 
asymmetry is engendered by the fact that the source of information on immigrants 
from different countries are available in different languages, based on widely differ-
ent educational, social, and cultural systems (Katz and Stark 1987) and often, costly 
to verify. Thus, employers in rich countries are much more prone to the problem of 
adverse selection when it comes to employing fresh or first-generation workers with 
unknown prior attributes. In other words, employers are at a risk of misinterpreting 
the skill level of an immigrant who either has no observed traits or has not provided 
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a prior signal before entering the job market. In fact, signaling by an immigrant can 
take the form of acquiring skills in the migrant receiving country, which in turn 
can be easily interpreted by the employers. The alternative to that is appearance 
in screening programs, which are both nonstandardized and costly. In the absence 
of screening and signaling, therefore, the true skill level of an immigrant cannot 
be ascertained or verified as per claims made at the time of worker selection. The 
employers may use a policy to safeguard their own interests under such conditions.

In such cases, the employers offer a pooled wage to all immigrants, skilled or 
unskilled, until the time these workers are tested. This pooled or average wage of-
fer leaves skilled workers with lower than their desired returns, while unskilled 
workers unambiguously benefit from a wage rate exceeding their true productiv-
ity. This serves as the intuitive basis of our theoretical construct about the occupa-
tional choice pattern in this rich, migrant-receiving country. Less than desired (true) 
return in such an economy pushes a larger share of skilled immigrants into self-
employment. We show that although all individuals start with the same degree of 
risk averseness, skilled immigrants display a degree of risk aversion in equilibrium 
that exceeds all other groups. Note that there is a relative certainty in interpreting 
the skill level of natives. Natives have acquired skill in the rich country, which is 
interpreted according to the evaluation scheme in this country and can also be veri-
fied relatively easily at a cheaper cost. Consequently, they receive returns based on 
their actual labor market evaluation. In the process, more skilled immigrants than 
natives prefer to be self-employed. In the labor market, however, unskilled immi-
grants receive wages more than their actual return as long as some skilled workers 
are employed. There is, therefore, greater incentive for unskilled workers to prefer 
employment under this condition.

We propose that unskilled individuals like their skilled counterparts also choose 
between employment and self-employment based on respective utility levels gener-
ated from these two occupations. The idea of self-employment of unskilled indi-
viduals, however, faces an immediate question. How capable are low-skilled, low-
educated, and low-income people in starting and running a small business when 
failure rate even for high-educated and high-income individuals with sufficient 
capital is significantly high (Balkin 1989)? It is to be noted that, for unskilled in-
dividuals, the kind of business they would start independently would by necessity 
be small, simple, and labor intensive. Capital would not generally be a constraint. 
Besides, operating business at any level does not have to be intellectually complex. 
It is more likely to be based on small bits of information, sense of timing, acquired 
experience, and a trial and error endeavor (Sowell 1975). This is more appropriate 
for unskilled individuals. Apart from that, unskilled individuals have low opportu-
nity cost. So, this group might accept a modest return from self-employment to be a 
success, while skilled entrepreneurs might consider it to be a failure.

This evidently opens up the question about the nature of entrepreneurial activity 
undertaken by unskilled individuals. Some sectors of the economy may be more 
suited for unskilled people to start business. These sectors would be the ones that 
require relatively less capital (although even agriculture in developed countries is 
sufficiently capital intensive), have easier governmental regulations, and are linked 
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with more established businesses in formal (well-developed and economically via-
ble) sectors. Generally speaking, self-employment of unskilled workers ranges from 
agricultural and industrial businesses to criminal activities. Crime in this framework 
is often treated as an entrepreneurial activity (Casson 1982).

Immigrants, Natives, and Entrepreneurship The introduction of self-employment 
among unskilled individuals is based on the following set of evidence. A national 
survey in the USA (Roper Organization 1987) reports that 61 % of white-collar 
workers rated business ownership as an excellent or good way to get ahead, as 
compared to 54 % of blue-collar workers. Forty-eight percent of nonhigh school 
graduates (the same for blacks and whites) ranked self-employment higher than 
other professions, notably wage work. This may be a reflection of what is generally 
believed about working-class ventures into business—“ it is one of the few positions 
of higher status attainable to manual workers today whose educational limitations 
preclude an executive or professional career” (Mayer and Goldstein 1961, p. 22).

Bauman (1988) finds that the self-employment rate for persons in poverty (with 
the poverty population defined as anyone earning less than poverty income stan-
dard) who worked full time is twice that of the self-employment rate for the total 
full-time working population. If minorities are associated with low-income groups 
(for example, blacks in the USA), then there is evidence of less participation in 
self-employment.5

Becker (1984) uses the Current Population Survey (CPS) data to estimate black 
participation in self-employment. Blacks are less likely to be self-employed on 
average, and between 1975 and 1983 the percentage dropped from 5.5 to 3.8 %. 
Black self-employed workers are concentrated in sales, services, farming, operator, 
fabricator, laborer, etc. White self-employed individuals are more likely to be in 
managerial, professional, and technical areas. Bearse (1984) documents that blacks 
are more likely to have only one earner in the family, less likely to have assets or 
sources of interests and dividend income, have a higher proportion of females who 
are self-employed, and are concentrated in blue-collar industries and occupations.

Borjas (1986) noted a rapid increase in self-employment rates experienced by re-
cent immigrants to the USA. Other than the enclave theory discussed in the previous 
chapter, it may also be a result of a relative decline in opportunities in the salaried 
sector. It is possible to establish a link between relative decline in opportunities 
in the salaried sectors and the surge of self-employment for both skilled and un-
skilled individuals. However, first of all, the relative decline in salaried employment 
opportunities affected unskilled workers disproportionately. It has followed from 
both technological change (Acemoglu 1999; Berman et al. 1997; Goux and Maurin 
2000; Machin 1994),6 and competition based on international trade (Borjas et al. 
1997; Minford et al. 1997; Wood 1998), and unskilled migration (Borjas 1998; Ca-
marota 1997; Enchantegui 1998; Greenwood et al. 1997). Which is more important 

5 Long (1982) and Evans and Leighton (1987), for example, found that being nonwhite or black 
reduces probability of self-employment significantly.
6 Goux and Maurin (2000) attribute the drop in unskilled demand in France to technological im-
provement and lack of demand for industries hiring more unskilled workers.
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is a moot subject, especially when technological change is itself driven by compe-
tition from traded commodities. Now, unskilled workers are more susceptible to 
such downturns because skilled workers can do many of the unskilled jobs, so that 
firms want to hoard them during this period (Nickell and Bell 1995). Among other 
reasons, high unskilled unemployment may be due to their lack of attachment to the 
firm. Scarce human capital content of any specific type for unskilled individuals 
may be responsible for this lack of attachment. Moreover, availability of unemploy-
ment benefits (in countries where they are available) reduces opportunity cost of 
unemployment, keeps many individuals in a state of unemployment, and reduces 
urgency of finding alternative sources of income. Availability of unemployment 
benefits, however, is more relevant for native unskilled individuals. Low-skilled 
immigrants, on the other hand (of which a considerable part may be undocumented 
or illegal; see Winegarden and Khor (1993, for income inequality comparison for 
native-born population in the USA), are not likely to be covered by unemploy-
ment benefits or health insurance and would naturally have a high opportunity cost 
of unemployment. Besides, wages offered to unskilled workers may still exceed 
their payoff if they have not migrated (considering that most unskilled immigrants 
originate in poor countries and could be even refugees or asylum seekers (see En-
chantegui,1998 in this regard). Nevertheless, it is possible that high unemployment 
rate among the unskilled group, both natives and immigrants, pushes them into 
supplementary sources of earnings such as self-employment.

By considering male high-school dropouts as the unskilled section of the popula-
tion, Balkin (1989) tabulates self-employment rate among this group across indus-
tries. With all industries taken together, the self-employment rate is 11.8 %. Of this, 
agriculture, forestry, and fishing account for 44.4 %; mining 7.2 %; construction 
16.9 %; manufacturing 1.3 %; wholesale trade 8.3 %; retail trade 15.6 %; services 
16.8 %; and finance, insurance, and real estate 11 %.7 Nevertheless, the self-employ-
ment rate for all males was considerably greater (21 % greater) than the self-em-
ployment rate of male dropouts. Even men who finished high school had a greater 
participation (14 %) in self-employment compared to those who did not (11.8 %).

In terms of earnings also, there is a positive correlation between higher education 
and higher self-employment returns (Bates 1985; Brock and Evans 1986; Lazear 
and Moore 1984). Bauman (1988) and Evans and Leighton (1989), moreover, found 
that the impact of education on self-employed earnings was generally greater than 
the impact of education on wage earnings.

We provide some statistics on the general self-employment behavior of both 
skilled and unskilled immigrants. There is evidence (Fratoe 1986) that for immi-
grants, higher rates of self-employment are associated with higher self-employment 
earnings. He finds self-employment rates among the 50 largest ancestry groups in the 
USA to be of the following nature: The top five groups comprise Russian (11.7 %), 
Lebanese (10.7 %), Rumanian (10.4 %), Swiss (10.4 %), and Greek (9.5 %). Kore-
ans (6.9 %) and Japanese (6.5 %) are part of the intermediate rankings, at 18 and 
23, respectively. On the other hand, self-employment participation is very low for  

7 These estimates were based on Census of Population Survey (CPS) March 1987.

3.2 Asymmetric Information and Occupational Choice Among …
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sub-Saharan Africans (1.4 %, rank 49) and Puerto Ricans (1.1 %, rank 50). Later 
studies show that self-employment rates differ considerably across ethnic groups 
and that the rate of self-employment tends to be higher for immigrants (Lunn and 
Steen 2000). This study, based on 1990 Public Use Microdata Samples (PUMS) 
from US Census Bureau, concludes that increased urbanization reduces self-em-
ployment rate while a shift from manufacturing to services increases the rate.

Finally, our proposition would not be meaningful without reference to the Gyp-
sies and the Amish in the USA. The example serves to represent the case of mil-
lions of low-skilled workers spread over the developing regions of the world either 
exposed to substantial discrimination or simply have restricted access to the basic 
amenities of life. Gypsies are an appropriate example of the very low-skilled (illiter-
ate, considering education as a measure of skill) self-employed group. They have 
highly flexible and adaptive business practices. One reason why Gypsies choose 
self-employment is that most employers are non-Gypsies (Balkin 1989). They often 
provide specialized services to small towns and also operate as traders. An elab-
oration of their self-employment activity is offered in Balkin (1989): “[A gypsy 
family]…spends the fall and winter showing old cowboy movies in rural areas of 
Mexico. In summer they concentrate on fortune telling, renting air-conditioned ho-
tel rooms and promoting Madame Ludmilia the clairvoyant” (p. 58). On the other 
hand, the Amish of the USA are mostly independent farmers and craftsmen in the 
rural area. High participation in self-employment for the Amish “stems from their 
attachment to farming, rural life, and avoidance of mainstream worldly existence” 
(Balkin 1989, p. 60).

3.3  The Model

3.3.1  The Immigrants

Consider a mass of immigrants arriving in a rich country to be unity. There are 
two types of immigrants, skilled and unskilled. The number of skilled migrants 
is “α,” and accordingly, the number of unskilled migrants is “1−α.”8 The product 
of skilled immigrants is “x” and that of unskilled is “y,” such that x > y. The im-
migrants can make one of the two possible choices with regard to their occupation 
in the foreign country. They can choose employment and accept the market wage 
rate. The market wage offered to immigrants might be different from that offered 
to natives depending on the flow of information between immigrants and employ-
ers in the host country. Alternatively, immigrants may decide to be self-employed. 
Let “π ” be the proportion of skilled immigrants who are employed (as opposed to 
being self-employed) in equilibrium. Since “ɑ” is the stock of skilled immigrants, 
we can define .α α π=′ , where ( )α α≤′  is the number of skilled immigrants who are 

8 We assume that “ɑ” is exogenously determined.
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employed in equilibrium. *π  is the equilibrium value of π . The skilled immigrants 
who choose to be self-employed face the utility function 1( ) rU x δ ε −= + + . We 
define δ  and ε  as the fixed and random return from self-employment, respectively. 
In our model, “r” is the degree of relative risk aversion of an individual. Relative 
risk aversion “r” varies among individuals according to a uniform density function 
defined on [0,1]r ∈ . All immigrants compare the expected utility from employment 
and self-employment, and their choice of occupation in the host country is based 
on this comparison. We also assume that both skilled and unskilled immigrants are 
distributed uniformly on a scale of relative risk aversion. We show that the critical 
level of relative risk aversion differs across skilled and unskilled immigrants on the 
basis of their respective product, group share in the population, and returns (both 
constant and random) from risk taking.

This engenders the need for defining critical relative risk aversion for immi-
grants and natives. The first part of the model deals with the immigrants and the 
latter part captures the trade-off between relative risk aversion and self-employment 
for natives only. Generally speaking, r* is the level of relative risk aversion at which 
individuals are indifferent between employment and self-employment. Individuals 
with r > r* choose employment while those with r < r* choose self-employment. At 
r* = 0, all work while at r* = 1, all are self-employed.

As noted above, critical relative risk aversion differs across skilled and unskilled 
immigrants. Let it be denoted as 

*
Sr  for skilled workers. For unskilled immigrants, 

the critical relative risk aversion is *
Ur . As relative risk aversion for immigrants and 

natives follows a uniform distribution, the proportion of skilled immigrants who 
are employed in equilibrium can be written as ** 1 Srπ = − . The solution of *π  de-
pends on the critical value of *( )Sr r . Once *π  is determined, the equilibrium value of 

* *, ( )α α απ′ ′ =  is obtained.
Similarly, let η  be the proportion of unskilled immigrants who are employed in 

equilibrium. *η  is the equilibrium value of η. As relative risk aversion is uniformly 
distributed for unskilled immigrants as well, ** 1 Urη = − . As before, critical relative 
risk aversion for unskilled immigrants determines *η , i.e., the proportion of un-
skilled immigrants employed. We define * * (1 )θ η α= −  as the level of employment 
for unskilled immigrants in equilibrium. In other words, *θ  gives the number of un-
skilled workers employed in equilibrium. We use the following method to determine 
the market wage received by immigrants in the host country: Employers in the rich 
country cannot discern skill levels of individual immigrants freely and costlessly. 
We assume that no immigrant engages in any signaling about her true productiv-
ity. The wage offered to any immigrant is then the average product of the entire 
immigrant cohort.9 This is calculated by pooling skilled and unskilled immigrants 
who are employed in equilibrium. Essentially, the wage offered is the average of 
the skilled–unskilled products, weighted by their respective employment levels in 
equilibrium. In our model, the equilibrium values of *( )α α′ ′  and *( )θ θ , i.e., the 

9 This is a linearity assumption.
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employment levels of skilled and unskilled immigrants respectively are determined 
endogenously. Let w  be the wage offered to all employed immigrants. Therefore,

 
(3.1)

substituting * . *α α π=′  and * *(1 )θ η α= −  in Eq. (3.1), we can rewrite the average 
wage as,

 
(3.2)

also, substituting for π* and *η  in Eq. (3.2), the transformed average wage equation 
is written as,

 
(3.3)

The relationship among 0w , rS
* , and rU

*  is provided in Fig. 3.1. If rS
*  and rU

*  both 
vary within 0 and 1, then a three-dimensional relationship can be offered among 
w0

, rS
* , and rU

* . Intuitively, higher rS
*  and rU

*  would imply that more skilled and 
unskilled immigrants choose self-employment over employment. The equilibrium 
wage would be lower and approximately equal to the unskilled wage rate in that 
case.

From Eq. (3.3), we can rank order expected utility from employment based on 
different values of critical relative risk aversion for skilled and unskilled immigrants. 
At specific values of x, y, and α, the average wage earned by immigrants depends 
on the degree of critical relative risk aversion for skilled and unskilled workers. The 
following relationships explain the diagrammatic exposition provided above. Let 
the average wage be w0

1  when r rS U
* *= =0 . It is w0

2  when rS
* = 0  and 0 1< <rU

* . 
Similarly, it is w0

3 when 0 1< <rS
*  and rU

* = 0. If 0 1< <rS
*  and 0 1< <rU

* , we can have 
three possible considerations: (i) r r wS U

* *> ( )0
4 , (ii) r r wS U
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Fig. 3.1  Relation between 
average wage and relative 
risk aversion for skilled 
and unskilled immigrants. 
(This diagram is plotted with 

7, 6,  0.4x y α= = = )
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At other extremes, if rS
* = 0 and rU

* = 1, the average wage is w0
7. If rS

* = 1 and rU
* = 0 

then it is w0
8. Finally, and quite obviously, if rS

* = 1 and rU
* = 1, then no skilled or 

unskilled worker is employed in equilibrium and the average wage is w0
9 0= . Based 

on the above, the comparison can be made as follows:

 
(3.4)

This relationship can explain why we would expect skilled–unskilled employment 
levels to move in the same direction or in opposite directions when certain para-
metric changes are introduced. Such comparative static exercises are offered in the 
latter part of this chapter.

Now, if a skilled immigrant chooses self-employment, his return equals the sum 
of his true productivity “x,” a return to risk “ ,δ ” and a random return “ ,ε ” with 

( ) 0E ε = . We assume a uniform distribution for “ ,ε ” ( )g ε , for [ , ]z zε ∈ − . Looked at 
alternatively, “x δ+ ” is the mean return to the self-employed as against “x” earned 
by a skilled worker who is employed in the state of equilibrium.

As mentioned above, immigrants who choose self-employment face a utility 
function, which is of von Neumann–Morgenstern type. The utility function is char-
acterized by a measure of relative risk aversion “r’”as under Arrow (1965) and 
Pratt (1964) measure of relative risk aversion, with [0,1].∈r  We determine first the 
“critical” relative risk aversion among skilled immigrants, rS

*. This in turn solves for 
equilibrium level of employment for skilled immigrants (conversely, self-employ-
ment). The utility function for self-employed skilled workers is written as,

 (3.5)

The marginal skilled immigrant is indifferent between employment and 
self-employment as long as expected utility from self-employment ( EUSE) is equal 
to the expected utility of wage, w0. However, as already mentioned, the existence 
of asymmetric information in labor market leads to pooling of skilled and unskilled 
immigrants. Therefore, unskilled immigrants earn more than their true product 
equivalents when at least some skilled immigrants are employed in equilibrium. 
It is so because employment of some skilled workers in equilibrium exerts an up-
ward bias on the pooled wage. The density function for the random return ε , ( )g ε , 
follows a uniform distribution. For skilled workers, EUSE is thus given as,

 
(3.6)

The integration in Eq. (3.6) results in,

 
(3.7)

It follows that the lower the degree of marginal relative risk aversion, the higher the 
expected utility from self-employment. In other words,
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A typical relationship between EUSE and rS
*  is shown in Fig. 3.2. Specific values 

of x, δ, and z are chosen to display the pattern. The diagram is plotted based on the 
following values: 10, 0.3, 8.5x zδ= = = .10

On the other hand, the expected utility for skilled immigrants employed in equi-
librium is given by,

 (3.8)

Once again, the diagrammatic relationship between EU w( )0 , rS
*, and rU

*  is shown 
as a three-dimensional plot. At specific values of x, y, and α , Fig. 3.3 displays the 
relationship for skilled immigrants.

Using Eqs. (3.7) and (3.8), we develop a relationship between expected utility of 
self-employment and expected utility of employment for skilled immigrants. In fact, 
we can write the difference between expected utilities as the following expression. 
Let this expression be denoted by S. Thus,
 

(3.9)

10 The choice of values above is arbitrary in our model. In fact, such values represent per hour 
wage rate for skilled or unskilled individuals, their share in the population, and per dollar returns 
from risky activities taken up. Although per hour wages are available, statistics on constant and 
random returns from every dollar invested in a project with some risk is not available in the lit-
erature. Our assumptions reflect what might be expected in the real world, if such activities are 
pursued.

{ } { }
( )

( )
( ){ }

( ){ }

* * * *

* *

* *

*

2 2 2 2

2*

2

*

2 2 *

3 2 2 **

( )

( ) ln( ) 1 ( ) ln( ) 1
0

2 2

and

( )

( ) ln( ) 2 ln( ) 21

( ) ln( ) 2 ln( ) 22 2

δ
δ

δ δ δ δ

δ
δ

δ δ δ

δ δ δ

− − − −

− −

− −

=

   + − + − − − + + + + −    <
−

=

 + + + + − + + −

− + − + − − + − −− 

S S S S

S S

S S

S

r r r r

S

S

r r
S

r r
SS

EUSE

r

x z x z x z x z

z r

EUSE

r

x z x z r x z

x z x z r x zz r
0.


 >

 


( ) ( )
( ) ( )

*1
* *

0 * *

1 (1 ) 1
( ) .

1 (1 ) 1

Sr

S U

S U

r x r y
EU w

r r

α α
α α

−
 − + − −
 =

− + − −  

( ) ( )
( ) ( )

( )

*

* *

1
* *

* *

2 2

*

1 (1 ) 1

1 (1 ) 1

1
( ) ( ) .

2 2

S

S S

r

S U

S U

r r

S

r x r y
S

r r

x z x z
r z

α α
α α

δ δ

−

− −

 − + − −
 =

− + − −  

 − + + − + − −



3.3 The Model 55

For rS
*, * [0,1]Ur ∈ , we have an implicit relationship between rS

* and rU
* as shown 

in Fig. 3.4, which represents Eq. (3.9) for x y z= = =10 9 8 5, , . , 0.3δ =  and 
0.4α = . The inverse relationship between rS

* and rU
* is explained as the following. 

As rU
* increases, fewer unskilled immigrants are employed in equilibrium and the 

average wage w0  increases towards x. This can also be observed from the wage 
relationship provided above (Eq. 3.4). The higher average wage operates as an in-
centive for skilled immigrants to choose employment over self-employment and the 
equilibrium value of rS

* falls.
Now, in order to solve for rS

* and rU
* simultaneously, an employment–self 

employment relationship for unskilled immigrants is warranted. Unskilled immigrants 
who choose to be self-employed in equilibrium face a von Neumann–Morgenstern 
utility function. The level of fixed return from risk ( 1)δ  is assumed to differ from 
that enjoyed by the skilled workers. This difference in return is justified on the merit 
of the diversity of the risk pattern undertaken by these two groups of immigrants. 
For unskilled immigrants, let ( )ψ ε  be the density function for the random return 

Fig. 3.2  Immigrants’ 
expected utility of self-
employment and relative risk 
aversion

 

Fig. 3.3  The relation 
between expected utility of 
self-employment and rela-
tive risk aversion for skilled 
and unskilled immigrants. 
(The graph is plotted based 
on the following values: 

10, 9, 0.4α= = =x y )
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from risk, ε . It follows a uniform distribution within specific parametric values 
[ 1, 1]z zε ∈ − . Therefore, the EUSE for the unskilled workers ( EUSEN) is given by,

 
(3.10)

Integrating the above equation on the parameter values, we can rewrite the expres-
sion as,

 
(3.11)

The relationship in (3.11) also shows a similar pattern as in Fig. 3.3. It also holds 
that,

The relationship is plotted as Fig. 3.5 with 9, 1 0.27y δ= = , and z1 7 65= . . We have 
assumed risk as a fixed proportion of the skill level.

Now, the expected utility of unskilled immigrants employed in equilibrium is 
given by,

 

(3.12)

This differs from Eq. (3.8) by the relative risk aversion for unskilled workers, rU
*. 

A three-dimensional relationship between EU w( )0 , rS
*, and rU

* is plotted in Fig. 3.6. 
The graph is plotted on the following values: 10, 9, and 0.4x y α= = = .
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Next, from Eqs. (3.11) and (3.12), we develop an expression to capture the 
difference between expected utility from employment and self-employment for 
unskilled immigrants. Let it be denoted by UN, where

 

(3.13)

We have assumed that rS
*, * [0,1]Ur ∈ . This provides an implicit relationship between 

rS
*and rU

* as shown in Fig. 3.7. It represents Eq. (3.13) for x = 10, y = 9, z1 = 7.65, 
1 0.27δ = , and 0.4α = .

At higher rS
*, more skilled immigrants are self-employed. This causes the 

average wage of the entire immigrant cohort to fall and w0 tends towards “y”. 
This characteristic is clearly observed from the wage relationship provided earlier 
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(Eq. 3.4). The wage rate here gets closer to the true product of the unskilled 
workers. Accordingly, their incentive to remain employed under most conditions 
becomes lower. One would then expect an increasing choice of self-employment 
by unskilled immigrants. This explains why rS

* and rU
* display positive correlation 

as depicted in Fig. 3.7. At a high rS
*, there would be a high rU

* in this relationship. 
Diagrammatically, the interaction between the curves from Figs. 3.4 and 3.7 provide 
a pair of unique solutions for rS

* and rU
* at point “P’” in Fig. 3.8 using the same 

parametric specifications. The graphical solution for the equilibrium values of rS
* 

and rU
* is obtained from this diagram.

The solution is obtained at the point (point “P”) where “S” equals “UN.” At 
the point of intersection, the critical levels of relative risk aversion for skilled and 
unskilled immigrants are obtained. These critical levels are given by rS

** and rU
**, 

respectively (Fig. 3.8). Algebraically, Eqs. (3.9) and (3.13) simultaneously solve 
for rS

* and rU
*. On account of the algebraic intractability of the generalized form 

provided in Eqs. (3.9) and (3.13), we use a set of numbers to obtain specific values 
of rS

* and rU
* under different parametric specifications. It is clearly established that 

Fig. 3.8  Determination of 
critical relative risk aversion 
for skilled and unskilled 
immigrants

 

Fig. 3.7  Relation between 
relative risk aversion 
for skilled and unskilled 
immigrants
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for any r rS S
* **< , expected utility of self-employment exceeds that of employment 

for skilled immigrants. Thus, starting at any rS
* to the left of rS

**, skilled individuals 
choose to be self-employed. The intuition here is the following. If individuals prefer 
to be self-employed and attain a higher expected utility of income, they must choose 
a higher degree of relative risk aversion. Suppose now, some skilled individuals 
are distributed in a way such that r rS S

* **> . Preference for self-employment over 
employment then leads to convergence of critical relative risk aversion to rS

**. 
There exists a unique convergence of any rS

* to rS
**. This is similarly true for all 

unskilled immigrants. If an unskilled individual has r rU U
* **< , she is employed in 

equilibrium. Whereas, if r rU U
* **> , an unskilled immigrant chooses self-employment 

over employment. The diagrammatic exposition (Fig. 3.8) used for determining rS
** 

and rU
**, simultaneously illustrates the unique convergence of any rS

* and rU
* to their 

respective critical levels.
We use Fig. 3.9 to analyze this unique convergence. For purposes of graphical 

analysis, Fig. 3.8 is classified into four possible regions. We show that starting from 
a point in any of these four regions, there is a unique convergence to the intersec-
tion of the two curves “S” and “UN” at point “P.” This convergence holds because 

S is steeper than UN for all values of rS
* and rU

*. In other words, 
* *

* *
S S

U US UN

r r

r r

δ δ
δ δ

> . The 

formal algebraic proof is provided in the Appendix. For example, let Q be any point 
in Region I. There is a given level of rU

* and rS
*. Then rS

* is lower than that level of rS
* 

required to maintain S = 0 and rU
* is greater than that maintains UN = 0. Thus, rU

* falls 
up to the level where UN = 0 while rS

* increases until it touches “S.”
This creates a cyclical path towards convergence at point P in Fig. 3.9 as long 

as the intersection point is not arrived at. The length of time required to reach point 
P depends on the speed of adjustment of rU

* and rS
*. Such dynamic interaction is, 

however, beyond the scope of this study and can be a topic for future research. 
Similar logic applies for any combination of rS

* and rU
*  in other regions.

Fig. 3.9  Convergence of 
relative risk aversion for 
immigrants
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Once rS
*  and rU

* are known, the “proportion” of skilled immigrants, ** 1 Srπ = − , 
and unskilled immigrants, ** 1 Urη = − , employed in equilibrium are determined. The 
actual number of skilled and unskilled workers employed can then easily be calcu-
lated from the following: *( *)α απ=′  and *( *[1 ])θ η α= − . Further, determination 
of *α′  and *θ  leads to the determination of w0  and also the total income earned by 
all immigrants, either employed or self-employed. Total income earned by skilled 
and unskilled immigrants is composed of the sum of wage income and respective 
returns from self-employment:

 

(3.14)

Simplification of Eq. (3.14) leads to,

 
(3.15)

By virtue of the assumption that mass of immigrants is unity, M * is also the average 
income of immigrants. M * is calculated at different parametric values. The variance 
of income for immigrants is calculated in two stages. The first stage enumerates 
the cross-sectional variance of income ( )*VC

 accrued to the population. The popula-
tion is distributed on the basis of skill differences. The cross-sectional component 
is calculated from the income variance of those who are employed in equilibrium 
as compared to the mean income of the entire population ( M *). The second part 
accounts for the temporal variance of income ( )*VT

 resulting from the choice of self-
employment by skilled and unskilled immigrants. Accordingly,

 

(3.16)

while the temporal variance is given by,

Simplification of the above expression provides,

 (3.17)
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3.3.2  Comparative Static for Immigrants

Let us begin by assigning specific values to , , , ,x y zα  and z1. The constant return from 
risk ( , 1δ δ ) undertaken by the entrepreneurs is considered proportional to the skill 
level of the group. In addition, the parameters for random return, z  and z1 also vary 
proportionately to skill level of the two groups of immigrants. This proportionality 
is maintained over all choices of x, y, and α . Essentially, / 1/ 1/y x z z δ δ= =  when 
these variables are changing simultaneously for both groups.

Changes in δ and δ1
In Table 3.1, we show that increasing δ  and 1δ  simultaneously lead to an increase 

in self-employment participation for both skilled and unskilled immigrants. For 
example, holding 7, 6.3, 0.4, 6,x y zα= = = =  and z1 5 4= . , we show that if δ  and 
1δ  simultaneously change from δ  = 0.2, 1δ  = 0.18 to δ  = 0.3, 1δ  = 0.27, relative risk 

Table 3.1  Critical relative risk aversion and mean income for skilled and unskilled immigrants, 
when δ  and 1δ  change . (Values obtained in this table are based on parametric specifications given 
in footnotes “a”  and “b”)

Vrbls 

cases
δ  

1δ  
*α′ *α α− ′ *θ 1 *α θ− − rS

* rU
* M *

  *
C(V )
*( )TV  

Sim1 0.2
0.18

0.07771 0.32229 0.53411 0.06588 0.80574 0.10981 6.6532
0.0437
0.0973

Sim2 0.3
0.27

0.00505 0.39495 0.41248 0.18751 0.98737 0.31252 6.7491
0.0811
0.1259

Sim3 0.4
0.36 8

0.220
10

0.39999 0.34091 0.25909 0.99999 0.43181 6.8333
0.0969
0.1362

SSim1 00.2
00.2

0.07877 0.32123 0.52168 0.07832 0.80307 0.13053 6.6599
0.0431
0.9570

Sim2 0.3
0.2

0.01087 0.39565 0.46177 0.13823 0.98913 0.23038 6.7263
0.0431
0.1373

Sim3 0.4
0.2 8

0.220
10

0.39999 0.45725 0.14275 0.99999 0.23792 6.7685
0.1004
0.1698

Sim1 0.3
0.18

0.00105 0.39579 0.47588 0.12412 0.98949 0.20686 6.7211
0.0826
0.1398

Sim2 0.3
0.3

0.00549 0.39495 0.39149 0.20851 0.98626 0.34751 6.7609
0.0808
0.1200

Sim3 0.3
0.4

0.00843 0.39156 0.32360 0.27639 0.97891 0.46066 6.8080
0.0798
0.0979

a In this table, 7, 6.3, 0.4, 6, 1 5.4.( / 1/ 1/ 0.9)x y z z y x z zα δ δ= = = = = = = =
b In this table, 7, 6.3, 0.4, 6, 1 5.4.( / 1/ 0.9)α= = = = = = =x y z z y x z z



62 3 Asymmetric Information in the Labor Market

aversion among skilled immigrants increases from 0.80574 to 0.98737 and that 
for unskilled immigrants increases from 0.10981 to 0.31252. It increases further if 
δ  = 0.4, and 1δ  = 0.36.

The value of rS
* is then 0.99999 and rU

* equals 0.43181. It is to be noted that for 
unskilled workers, relative risk aversion starts from a significantly low level com-
pared to that of skilled immigrants. Nevertheless, the rate of change of relative risk 
aversion due to increase in δ  and 1δ  is considerably high among unskilled workers, 
as compared to skilled immigrants. With higher risk aversion, employment levels 
for both groups fall in equilibrium. It can also be clearly observed that this results in 
higher mean income for the immigrants. M * goes up from 6.6532 to 6.8333 over the 
changes proposed above. The cross-sectional income variance goes up from 0.0437 
to 0.0969 while temporal income variance increases from 0.0973 to 0.1362.

Next we hold 1δ  constant along with other parameters of the model and increase 
the value of δ  alone. Once again, this increases the relative risk aversion among 
both skilled and unskilled immigrants. However, the increase is proportionately 
more among unskilled workers, although in absolute terms the change is greater 
for skilled workers. Intuitively, as δ  increases the incentive to become self-em-
ployed increases for skilled immigrants. As more of them become self-employed 
with a high relative risk aversion, the pooled wage falls in equilibrium. The un-
skilled workers now have a lower incentive to remain employed under this condi-
tion because the equilibrium wage is approximately equal to their true return, y. 
As a secondary effect, more unskilled immigrants choose to be self-employed, and 
this rate exceeds the rate of relative risk aversion among skilled workers, although 
starting from a significantly low level of self-employment participation. This was 
observed in Table 3.1, where δ  increases from 0.2 to 0.4 with 1δ  = 0.2 throughout. 
Once again, the choice of values assigned to various parameters is arbitrary. Choice 
of any other value only changes the magnitude and not the direction of any variable 
we are concerned about. An increase in δ  raises relative risk aversion among skilled 
workers from 0.80307 to 0.99999 and that for unskilled immigrants from 0.13053 
to 0.23792.

Third, we hold δ  = 0.3 and increase the value of 1δ  from 0.18 to 0.4. It is to 
be noted that holding 0.2δ =  or at any other comparable value would not change 
the main results. It can only change the degree of relative risk aversion among 
immigrants marginally. This increases the self-employment participation of 
unskilled immigrants substantially. Relative risk aversion among unskilled workers 
increases from 0.20686 to 0.46066. On the other hand, relative risk aversion among 
skilled workers falls over this range of values assigned to 1δ . Intuitively, as risk 
aversion among unskilled workers falls, a larger proportion of this group prefers 
self-employment to employment. In the process, the average wage earned by all 
workers in equilibrium rises to a higher level and is close to the true return of skilled 
immigrants, “x.” This pushes a relatively small percentage of skilled immigrants 
out of self-employment and into employment, as they can now have a higher utility 
from employment (see Table 3.1).
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Finally, a change in income resulting from change in either δ  or 1δ  is clearly seen 

from Eq. (3.14). **
0S

M
r

δ α
δδ

= >  and **
(1 ) 0

1 U

M
r

δ α
δδ

= − >  imply that the mean 

income increases following an increase in either δ  or 1δ  or both.

Change in “”
We can show algebraically that an increase in “α” increases w0, i.e., the average 

wage received by immigrants who are employed in equilibrium. Differentiating 
Eq. (3.3) with respect to “α,”

The right-hand side of the expression here is equal to zero if either x = y, rS
* = 1, 

or rU
* = 1. However, as long as 0 < rS

* < 1, 0 < rU
* < 1, and x > y, w0

 increases with an 
increase in α. Thus, with a higher share of skilled immigrants in the population, 
the average wage offered to all immigrants employed in equilibrium increases. 
This in turn lowers the degree of relative risk aversion for the skilled immigrant at 
the margin. Table 3.2 rendered numerical support for this characteristic. Relative 
risk aversion among skilled workers falls from 0.99179 when 0.3α =  to 0.96673 
when 0.5α = . A higher “pooled” wage also favors a greater choice of employment 
by unskilled immigrants. Accordingly, the degree of relative risk aversion for this 
group falls from 0.31813 to 0.28663 following an increase in α . A change in mean 
immigrant income is also observed following a change in α . From Eq. (3.14),
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Table 3.2  Critical relative risk aversion and mean income for skilled and unskilled immigrants, 
when α  changes

Vrbls
cases

α *α′ *α α− ′ *θ 1 *α θ− − rS
* rU

* M*

*
C(V ) 
*( )TV  

Sim1 0.3 0.00246 0.29754 0.47731 0.22269 0.99179 0.31813 6.6594
0.0607
0.1238

Sim2 0.45 0.00831 0.44169 0.38218 0.16782 0.98153 0.30153 6.7928
0.0892
0.1219

Sim3 0.5 0.01663 0.48336 0.35683 0.14317 0.96673 0.28663 6.8337
0.0943
0.1151

In this table, 7, 6.3,  0.3, 1 0.27, 6, 1 5.4x y z zδ δ= = = = = = . / 1/ 1/ 0.9y x z z δ δ= = =
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Under the assumptions that, x > y, rS
* > rU

* , and 1δ δ> , the above condition would 
always be true. That r rS U

* *> , is provided in the Appendix as a proof.

Changes in α, z, and z1  Table 3.3 incorporated a situation where , z, and z1 change 
simultaneously. We show that expected utility from employment increases if α  
increases. This also generates a positive relationship between rS

* and rU
*. Our purpose 

here is to capture the changes in the degree of relative risk aversion due to changes 
in risk and the proportion of skilled individuals. Algebraically, we first consider the 
difference between expected utilities from employment and self-employment for 
skilled and unskilled individuals.

We differentiate this expression with respect to α , as 1α → :

Plotting the above expression for x = 10 and y = 9, we get a relation between change 
of expected utility from employment (since skill proportion does not affect utility 
from self-employment) to changes in rS

* and rU
*. When α  changes, both rS

* and rU
* 

move in the same direction and at each level the expected utility of employment 
increases.

This is shown in Fig. 3.10.
On the other hand, an increase in z or z1 independently leaves the utility from 

self-employment for the other group unchanged. Algebraically,
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Table 3.3  Critical relative risk aversion and mean income for skilled and unskilled immigrants, 
when α , z, and z1 change

Vrbls
cases

α
z
z1

*α′ *α α− ′ *θ 1 *α θ− − rS
* rU

* M*

*
C(V )

( )*VT  
Sim1 0.3

5.5
4.95

9
0.99
10

0.29999 0.42656 0.27344 0.99999 0.39062 6.6738
0.0596
0.1206

Sim2 0.45
6.0
5.4

0.08146 0.44169 0.38218 0.16783 0.98153 0.30513 6.7928
0.0892
0.1219

Sim3 0.5
6.5
5.85

0.15674 0.34326 0.45378 0.04662 0.68652 0.09244 6.7954
0.0998
0.1198

In this table, 7, 6.3, 0.3, 1 0.27, 6, 1 5.4x y z zδ δ= = = = = = . / 1/ 1/ 0.9δ δ= = =y x z z
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where z  is the maximum value z attains, given specific values for x, y, and δ . 
This functional form generates the curve in Fig. 3.10 as x = 10, y = 9, z → 9  and 

0.3δ = . We have chosen a specific maximum for z. However, z can be any value 
in the ℜ space, where ℜ is a set of real numbers. The individuals, by assumption, 
do not choose self-employment unless the true returns from their respective skill 
levels is greater than or equal to the level of random risk. This explains a particular 
maximum we have chosen for z (z  here and z → 9). It shows the relation between 
rS

* and EUSE for values specified above. Similar expression and diagram follows 
any change in z1. Table 3.3 captures the interaction described above. Increases in α , 
z, and z1 decreases relative risk aversion for both skilled and unskilled immigrants, 
due to the effects discussed earlier. Both the mean income and income variance 
increases with each level of higher income (Fig. 3.11).

Changes in δ, δ1, z, and z1 Finally, we measure the effect of changes in δ, δ1, z, and 
z1 on rS

* and rU
*. Once again, the rationale behind incorporating these simultaneous 

changes is straightforward. We want to capture the changes in relative risk aversion 
due to simultaneous changes in the constant and the random returns to risk. We 
already know that an increase in the value of / 1δ δ  increases the expected utility 

Fig. 3.10  Comparative static 
relation between expected 
utility of employment 
and relative risk aversion 
of skilled and unskilled 
immigrants

 

Fig. 3.11  Comparative static 
relation between expected 
utility of self-employment 
and relative risk aversion of 
skilled immigrants
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from self-employment. On the other hand, an increase in z/z1 lowers the relative 
risk aversion. However, Table 3.1 showed that a proportional increase in δ  and 1δ , 
along with proportional increases in z and z1, lowers the relative risk aversion for 
both skilled and unskilled immigrants. In other words, an increase in the random 
returns to risk has a dominant effect on relative risk aversion, as compared to an 
increase in the fixed return to risk. There is a greater tendency among both groups 
of immigrants to be employed under this situation. Once again, mean immigrant 
income increases but with a higher variance of income (see Table 3.4).

These comparative static exercises are repeated in Tables 3.8, 3.9, 3.10, 3.11 in the 
same order as discussed above. For example, Table 3.5 considers changes in δ  and 
1δ , in two cases, respectively. Relative risk aversion increases for both skilled and 

unskilled immigrants. At all levels, skilled immigrants have a greater risk aversion 
and higher self-employment participation. In Table 3.6, there is a ceteris paribus 
change in the proportion of skill, α . Relative risk aversion for both skilled and 
unskilled immigrants, fall in equilibrium. In Table 3.6, we consider simultaneous 
change in the values of , zα , and z1. The rationale is explained above. For both 
skilled and unskilled immigrants, there is a drop in the relative risk aversion. These 
results are obtained with x y= =10 9, . Finally, Table 3.7 considers change in , 1,zδ δ , 
and z1.

The numbers show a declining trend in self-employment participation by both 
skilled and unskilled immigrants. The purpose here is to establish the symmetric 
behavior of skilled and unskilled immigrants across various levels of skill 
differences. We show that the numerical examples provided here conform to the 
theoretically expected direction and pattern of immigrants’ choice of occupation 
in the presence of asymmetric information in the labor market of the host country.

Table 3.4  Critical relative risk aversion and mean income for skilled and unskilled immigrants, 
when , 1δ δ , z, and z1 change

Vrbls
cases

δ  

1δ  
z
z1

*α′ *α α− ′ *θ 1 *α θ− − rS
* rU

*
M*

*
C(V )

( )*VT
 

Sim1 0.2
0.18
5.5
4.95

0 336

108

. 0.39999 0.44441 0.15558 0.99999 0.25931 6.6880
0.0669
0.1116

Sim2 0.3
0.27
6.0
5.4

0.00505 0.39495 0.41248 0.18751 0.98737 0.31252 6.6749
0.0811
0.1259

Sim3 0.35
0.31
6.5
5.85

0.08509 0.31491 0.47608 0.12392 0.78727 0.20600 6.7286
0.0584
0.1233

In this table, 7, 6.3, 0.4α= = =x y . / 1/ 1/ 0.9δ δ= = =y x z z



3.3 The Model 67

3.3.3  Choice of Occupation for Natives

Before delving into this comparison, however, we need to identify the occupational 
choice pattern for skilled and unskilled native workers. The comparison for a skilled 
native is essentially between the utility she receives from her true wage and that she 
receives from self-employment earnings. Similarly, for an unskilled native, whether 
she should be employed or self-employed in equilibrium depends on the utility 
levels she receives from earnings under these choices. This choice of occupation is 
independent of each other for both groups of workers considered.

We assume a unit mass of population for the natives. “β” proportion of individuals 
are skilled and “1 − β” unskilled. Employers know true productivity of native workers 
with relative certainty. Both skilled and unskilled natives earn wages based on their 

Table 3.5  Critical relative risk aversion and mean income for skilled and unskilled immigrants, 
when , 1δ δ  change. (Values obtained in this table are based on parametric specifications given in 
footnotes “a”  and “b”)

Vrbls 
cases

δ
1δ  

*α′ *α α− ′ *θ 1 *α θ− − rS
* rU

* M *
*( )CV

( )*VT  
Sim1 0.2

0.18
0.10337 0.29662 0.58643 0.01536 0.74156 0.02560 9.4621

0.0669
0.1627

Sim2 0.3
0.27

0.06173 0.33826 0.51601 0.08398 0.84566 0.13998 9.5241
0.1006
0.2090

Sim3 0.4
0.36

0.00757 0.39243 0.42491 0.17511 0.98107 0.29182 9.62000
0.1569
0.2506

Sim1 0.2
0.2

0.10413 0.29587 0.57578 0.02421 0.73968 0.04035 9.4640
0.0657
0.1619

Sim2 0.3
0.2

0.05939 0.34060 0.54755 0.05244 0.85151 0.08741 9.5126
0.1044
0.2163

Sim3 0.4
0.2

0.00616 0.39384 0.50443 0.09557 0.98460 0.15928 9.5766
0.1627
0.2805

Sim1 0.3
0.18

0.05879 0.34121 0.55665 0.04334 0.85302 0.07224 9.5102
0.1058
0.2176

Sim2 0.3
0.3

0.06285 0.33715 0.50266 0.09734 0.84288 0.16223 9.5303
0.0994
0.2048

Sim3 0.3
0.4

0.06713 0.33287 0.45897 0.14102 0.83217 0.23504 9.5563
0.0967
0.1876

a In this table, 10, 9, 0.4, 8.5, 1 7.65x y z zα= = = = = . / 1/ 1/ 0.9δ δ= = =y x z z
b In this table, 10, 9, 0.4, 8.5, 1 7.65x y z zα= = = = = . y x z z/ / .= =1 0 9
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true productivity, i.e., “x” and “y,” respectively. Expected utility from employment is 
then given by EU x x rSN( )

*

= −1  for a skilled native and EU y y rUN( )
*

= −1  for an unskilled 
native. If on the other hand, a skilled native chooses to become self-employed, 
she faces a von Neumann–Morgenstern utility function 

*1( ) SNrU x δ ε −= + + , whereas 
an unskilled native faces a utility function *1( 1 ) UNrU y δ ε −= + +  if choosing self-
employment. As before, rSN

*  and rUN
*  are measures of constant relative risk aversion 

among skilled and unskilled natives. We assume r rSN UN
* *, [ , ]∈ 0 1 . The measurement 

is such that at r rSN UN
* *, ,= 0  individuals are completely averse to risk and would 

prefer the riskless or zero- risk alternative. All individuals are fully employed under 
this situation. Alternatively, if r rSN UN

* *, = 1, individuals are not averse to risk or in 
other words are risk lovers. Under this condition, all individuals prefer the risky 
alternative and become self-employed. Now, we assume the random component 
in self-employment earnings (ε ) follows a uniform distribution. The parametric 
value assigned to this random component differs between skilled and unskilled 

Table 3.6  Critical relative risk aversion and mean income for skilled and unskilled immigrants, 
when α  changes

Vrbls
cases

α *α′ \[\] *α α− ′ *θ 1 *α θ− − rS
* rU

* M *
( )*VC  
( )*VT  

Sim1 0.3 0.03739 0.26260 0.57514 0.12486 0.87534 0.17838 9.4125
0.0756
0.2094

Sim2 0.45 0.07892 0.37107 0.48805 0.06194 0.82461 0.11263 9.5780
0.1092
0.1993

Sim3 0.5 0.10089 0.39911 0.46089 0.03911 0.79823 0.07821 9.6303
0.1141
0.1841

In this table, 10, 9, 0.3, 1 0.27, 8.5, 1 7.65x y z zδ δ= = = = = = . / 1/ 1/ 0.9δ δ= = =y x z z

Table 3.7  Critical relative risk aversion and mean income for skilled and unskilled immigrants, 
when α , z, and z1 change

Vrbls
cases

α
z
z1

*α′ *α α− ′ *θ 1 *α θ− − rS
* rU

* M *

( )*VC  
( )*VT  

Sim1 0.3
8.0
7.2

0.000 0.35 0.51670 0.18330 1.0000 0.26185 9.4395
0.0998
0.2274

Sim2 0.45
8.5
7.65

0.07892 0.37107 0.48805 0.06194 0.82461 0.11263 9.5780
0.1092
0.1993

Sim3 0.5
9.0
9.1

0.17401 0.32598 0.49604 0.00390 0.65197 0.00799 9.5988
0.0771
0.1607

In this table, 10, 9, 0.3, 1 0.27x y δ δ= = = = . / 1/ 1/ 0.9y x z z δ δ= = =
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entrepreneurs. Skilled natives observe the random component to vary between − z 
and z. In other words, [ , ]z zε ∈ − . For unskilled natives, this is given by [ 1, 1]z zε ∈ − . 
The fixed return from self-employment also varies for skilled and unskilled natives. 
This is assumed to vary in proportion to the skill level of the group concerned. As 
a result, skilled natives face “δ ” while unskilled natives receive “ 1δ ”. EUSE is thus 
obtained as 

*z 1

z

1
( ) d

2
SrEUSESN x

z
δ ε ε−

−
= + +∫  for the skilled. For the unskilled na-

tives this is given by 
*1 1

1

1
( 1 ) d

2 1
U

z r

z
EUSEUN x

z
δ ε ε−

−
= + +∫ . These relations can be 

simplified to
 

(3.18)

and

 (3.19)

A skilled native is indifferent between choosing employment and self-employment 
at the margin where EUSESN EU x− =( ) 0. For an unskilled native, on the other 
hand, EUSEUN EU y− =( ) 0 is the point where she is indifferent between these 
two types of occupations. The above expressions determine the degree of critical 
relative risk aversion for skilled and unskilled workers, respectively. Following 
from above, we show more generally that for all skilled workers who have relative 
risk aversion greater than the critical level, r rSN SN> *  are employed in equilibrium. 
Those who have relative risk aversion lower than critical level are self-employed 
( )*r rSN SN< . The same intuition applies for unskilled natives also.

Next, we need to determine this critical level for both groups of workers. It is 
assumed that relative risk aversion is uniformly distributed over the population. 
Therefore, the proportion of skilled natives who are employed in equilibrium is 
given by ** 1 SNrλ = − . Once rSN

*  is determined, so is *λ  and the actual number of 
skilled natives employed in equilibrium. This is given by * *β βλ= . The number 
of skilled natives self-employed in equilibrium is given by *β β− . For unskilled 
natives, on the other hand, proportion of the population employed in equilibrium is 

** 1 UNrγ = − . The critical risk aversion for natives rUN
*  is determined from the equality 

of expected utility from employment and self-employment for unskilled natives. 
The actual number of unskilled natives employed in equilibrium is then given by 
* *(1 )η γ β= − . Accordingly, those who would be self-employed in equilibrium, is 

obtained from the expression 1 *β η− − .
Diagrammatically, the relationship between EUSESN and rSN

*  is plotted in 
Fig. 3.12. This curve is plotted with 10, 0.3x δ= = , and z = 8 5. . It is easily seen that 

*

( )
0

SN

EUSESN

r

δ
δ

<  and 
2

* 2

( )
0

SN

EUSESN

r

δ
δ

> . The proof is provided in the Appendix. On 

( ) { }* *2 2

*

1
( ) ( )

2 2
SN SNr r

SN

EUSESN x z x z
r z

δ δ− −= + + − + −
−

( ) { }* *2 2

*

1
( 1 1) ( 1 1) .

2 2 1
UN UNr r

UN

EUSEUN y z y z
r z

δ δ− −= + + − + −
−
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the other hand, diagram in Fig. 3.13 shows the relationship between EU x( ) and rSN
*  

for x = 10. We plot Figs. 3.12 and 3.13 together in Fig. 3.14.
Plotting Figs. 3.12 and 3.13 together solves for rSN

*  at point K where EUSESN and 
EU (x) are equal. We depict rSN

** as the value of critical relative risk aversion at the 
point of intersection in Fig. 3.14.

As before, all skilled natives having r rSN SN
* **>  are employed in equilibrium. For 

skilled natives, if r rSN SN
* **< , then they are self-employed in equilibrium. The relative 

risk aversion for skilled natives converges to the critical level. This is shown as 
follows. Starting from a level of relative risk aversion r rSN SN1

* **< , it can be observed 
that EUSESN > EU (x). Individuals show a greater degree of relative risk aversion 
as long as the EUSE exceeds that from employment. Thus, rSN

*  must increase up to 
rsn

** in order to equalize EUSESN and EU (x). Conversely, individuals show lower 
degrees of risk aversion if EUSE is lower than that under employment. A situation 
like this can be displayed by starting from a level of risk aversion to the right of rSN

**. 
At this level, expected utility from employment exceeds that from self-employment. 

Fig. 3.12  Expected utility 
of self-employment and rela-
tive risk aversion of skilled 
natives

 

Fig. 3.13  Expected utility 
of self-employment and rela-
tive risk aversion of skilled 
natives
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Consequently, individuals display lower relative risk aversion. Thus, the process of 
convergence continues from either side of point K as long as the expected utilities 
are not equated. Point Kin Fig. 3.14 is an example of a stable equilibrium. However, 

this stability is guaranteed only if 
2

*2 *2

( ) ( )

SN SN

EUSESN EU x

r r

δ δ
δ δ

> . In other words, the 

rate of change of EUSE due to change in rSN
*  must be greater than the rate of change 

of expected utility from employment due to change in rSN
* . Convergence to the criti-

cal level is possible only if the curve depicting EUSESN is steeper than the curve 
showing EU ( x). Otherwise, if expected utility from employment exceeds that from 
self-employment to the left of the critical point, then individuals show less risk 
aversion. This creates a divergence away from the critical level.

Next, we offer the methodology for finding critical relative risk aversion among 
unskilled natives. It is to be noted that, under the assumption of proportionality 
( / 1/ 1/y x z zδ δ= = ), critical relative risk aversion is the same for both skilled and 
unskilled natives. More specifically, since the risk borne by skilled and unskilled 
natives is proportional to their skill levels, their attitudes towards risk aversion 
are similar. This is reflected in the identical degrees of risk aversion of these two 
groups. Given the distribution of population between skilled and unskilled workers, 
one can then calculate the actual number of unskilled natives engaged in employ-
ment and self-employment.

Equating the EUSE (Eq. 3.18) and the expected utility from employment, 
EU y y rUN( )

*

= −1 , the value of critical relative risk aversion for unskilled workers is 
obtained. A diagrammatic exposition of this solution would be same as in Fig. 3.14. 
In the absence of explicit algebraic solution to this equation, we provide a set of 
numerical examples. A number of simulation exercises are provided for the purpose 
of obtaining numerical support for our theoretical results. However, before discuss-
ing the patterns displayed in these numerical examples, we provide the analytical 
method of calculating total native income and the income variability associated 
with it. Since the mass of natives is normalized to 1, total native income is also the 
mean native income. Let this be denoted by,

Fig. 3.14  Determination of 
critical relative risk aversion 
and convergence for skilled 
natives
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which simplifies to

 (3.20)

Finally, income variance for natives (similar to that of immigrants) is divided be-
tween cross-sectional and temporal income variances. First, cross-sectional vari-
ance is,

reformulating,

 (3.21)

Second, temporal income variance is, 

again, simplifying this expression yields,

 (3.22)

We propose that based on asymmetric information present in the labor market of a 
rich country, one can explain the choice of occupation of immigrants and natives. 
Once the choice pattern is determined, it can be used to compare the income levels 
of immigrants and natives. An important contribution of this study is that we pro-
vide a theoretical explanation for higher average income earned by immigrants as 
compared to natives. Higher immigrant income is associated with a higher variance 
of income. Since more skilled (less unskilled) immigrants choose self-employment 
compared to skilled (unskilled) natives, temporal variance of income is always 
higher for immigrants. On the other hand, more unskilled (less skilled) immigrants 
choose employment compared to unskilled (skilled) natives. This makes the cross-
sectional variance of income greater for natives than for immigrants.

3.3.4  Comparative Static for Natives

We provide numerical examples to show how relative risk aversion among skilled 
and unskilled natives is affected by changes in the parametric values. We change 
the values of , , 1, zβ δ δ , and z1 to obtain levels of critical relative risk aversion for 
skilled and unskilled natives. Along with that, we also find equilibrium employ-
ment levels for these two groups, average income of all natives, and cross-sec-
tional and temporal income variances. We follow the same procedure used before 

1

1
* * * ( *) ( )d (1 *) ( 1 )d

z z

z z
N x y x yβ η β β δ ε ε β η δ ε ε

− −
= + + − + + + − − + +∫ ∫

( ) ] ( ) ]* * * ** 1 2 ( ) (1 ) 1 2 1 ( 1) .SN SN UN UNN r x zr x r y z r yβ δ β δ = − + + + − − + + 

* 2 2*( *) *( *)CNV x N y Nβ η= − + −

( ) ( )* * 2 * 21 ( *) .(1 ) 1 ( *)CN SN UNV r x N r y Nβ β= − − + − − −

2 2

* ( *) ( ) * (1 *) ( 1 ) *
z

TN

z

z

z

V x d N y d Nβ β δ ε ε β η δ ε ε
− −

      = − + + − + − − + + −   
      

∫∫

* * 2 * 2{2 ( ) *} (1 ) {2 1( 1) * .}Tn SN UNV r z x N r z y Nβ δ β δ= + − + − + −
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for immigrants. One point is to be noted in the beginning. We have assumed pro-
portionality regarding risk-taking behavior for both skilled and unskilled natives. 
Stated clearly, z and z1 vary on the basis of the skill level of each group, x and y. Fur-
thermore, the fixed returns from risk, δ  and 1δ , also vary according to the skill ratio 
between these two groups. We choose values in such a way that / 1/ 1/y x z z δ δ= =  
except when one of the elements in the numerator or denominator changes while 
the others remain constant. Based on this feature, we expect the critical relative 
risk aversion to be the same for both skilled and unskilled individuals. The actual 
number of skilled and unskilled natives employed or self-employed in equilibrium 
would then depend on β , the exogenously given share of each group in the popula-
tion. Obviously, relaxing the proportionality assumption for one group would make 
critical risk aversion either higher or lower for that group. Let us refer to Sim1, in 
Table 3.8 for example. Unskilled individuals would be self-employed at a very high 
rate (critical risk aversion rUN

* .= 0 99999) if z1 2= , with other parameters as given 
in Table 3.8. Under proportionality condition, however, critical relative risk aver-
sion for unskilled natives is rUN

* .= 0 21395. Consequently, 12 % of unskilled natives 
compared to 8 % of skilled natives are self-employed. Conversely, the relative risk 
aversion for the marginal unskilled native drops to rUN

* .= 0 16792 if z1 6= . Based on 
this, we perform the following comparative static exercises.

Changes in δ and δ1 When δ  and 1δ  both change proportionally from (0.2, 0.18) to 
(0.4, 0.36), the critical relative risk aversion for both skilled and unskilled natives 
increases from 0.21395 to 0.43181 (ref. Sim1 to Sim3, Table 3.8). This pushes a 
larger number of natives of both types towards self-employment. An increase in δ  
increases EUSE from EUSESN  to EUSESN1. In equilibrium, this raises critical rela-
tive risk aversion from rSN

** to rSN1
** .

EUSESN  moves outward in Fig.3.15 and EU x( ) remains unchanged. 
Algebraically,

Table 3.8  Critical relative risk aversion and mean income for skilled and unskilled immigrants, 
when , 1δ δ , z, and z1 change

Vrbls
cases

δ  

1δ  
z
z1

*α′ *α α− ′ *θ 1 *α θ− − rS
* rU

* M *

( )*VC  
( )*VT

 

Sim1 00.2
0.18
8.0
7.2

0.03022 0.36978 0.52658 0.07341 0.92446 0.12236 9.4872
0.1043
0.1121

Sim2 0.3
0.27
8.5
7.65

0.06173 0.33827 0.51610 0.08339 0.84567 0.13998 9.5241
0.10006
0.2090

Sim3 0.35
0.31
9.0
8.1

0.10379 0.29620 0.53297 0.06703 0.74050 0.11172 9.5244
0.8319
0.2049

In this table, 10, 9, 0.4.x y α= = =  / 1/ 1/ 0.9y x z z δ δ= = =



74 3 Asymmetric Information in the Labor Market

Similarly, for unskilled individuals, an increase in the constant returns to risk in-
creases critical relative risk aversion and creates greater incentives for self-employ-
ment. In Table 3.8, we consider two possibilities. Either of δ  or 1δ  changes with 
other values remaining unchanged. An increase in δ  from 0.2 to 0.4 increases the 
critical relative risk aversion among skilled natives from 0.21395 to 0.43181. The 
critical relative risk aversion for unskilled natives remains constant at 0.23792. It 
is to be noted that the critical risk aversion for skilled individuals starts at a lower 
level compared to unskilled natives but exceeds this level at a higher level of δ . 
This also conforms to our understanding from the literature that skilled individuals 
have fewer incentives to operate entrepreneurship at a low level of δ  as compared to 
unskilled individuals. Subsequently, the equilibrium employment level for skilled 
natives drops from 0.31442 (Sim1, Table 3.8) to 0.22728 (Sim3, Table 3.8). Income 
level for natives increases with a higher δ  and this is accompanied by an increase in 
the temporal variance of income.

We consider an increase in 1δ  under this subsection. Table 3.8 displays that, a 
ceteris paribus increase in 1δ  raises critical relative risk aversion among unskilled 
individuals. Critical relative risk aversion for skilled natives remains unchanged 
at 0.32225. For unskilled natives, the critical value increases from 0.21395 

(Sim1, Table 3.8) to 0.35862 (Sim2) and finally to 0.48098 (Sim3). Analytically, we 

can show that, as 1/ 2β → , * ** *
2 2 (1 )1

1SN UN

N N
z r z r

δ δβ β
δδ δδ

= > − = . This is possible 

because z z> 1 by assumption and that r rSN UN
* *>  by proof. In other words, with a 

greater skill share (a higher value of β ), an increase in δ  increases income by a 

( )

* *

* *

1 1

*2

2

( ) 1
( ) ( ) 0, and

2
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( ) ( ) 0.

2

SN SN

SN SN

r r

SN r r

EUSESN
x z x z
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δ δ δ
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− −
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Fig. 3.15  Comparative static 
graph for natives when , 1δ δ  
change
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larger percentage than with an increase in 1δ . Since income increases due to change 
in self-employment earnings by unskilled natives, it reduces income variance at 
both cross-sectional and temporal levels. Once again, the change in cross-sectional 
variance is captured analytically by the following equation:

of this, ( ) ( )* * * *( ) 0, 0, * 0SN UN SN UNx y xr yr N r rβ β β− > − > − > , and ( *)y N− < 0. The 

sign of ( )*

1
TNVδ

δδ
 depends on the relative strength of these terms. However, on the 

basis of the numerical examples chosen here, 
( )*

0
1

CNVδ
δδ

< . On the other hand, for 

temporal variance of income, ( )*

0
1

TNVδ
δδ

>
<

.

Change in β Table 3.9 displays change in critical relative risk aversion among 
skilled and unskilled natives based on changes in β . A change in the share of skilled 
workers, unlike in the case of immigrants, does not affect relative risk aversion 
among natives. In other words, the determination of critical relative risk aversion 
for natives is independent of skill share. Changes in the skill ratio affect the actual 
number of employed and self-employed in equilibrium once the critical rate is 
determined. More specifically, critical relative risk aversion for both skilled and 
unskilled remains unchanged at 0.32225. The employment level in equilibrium goes 
up from 0.20332 (out of 0.3) to 0.30449 (out of 0.45) between Sim1 and Sim2. It 
goes up further to 0.33887 (out of 0.5) in Sim3. Obviously, the equilibrium employ-
ment level for unskilled natives falls from 0.47442 (out of 0.7, Sim1) to 0.33887 
(out of 0.5, Sim3).

Moreover, algebraically,

It is true under the condition that x y> , r rSN UN
* *> , z z> 1, and 1δ δ> . This is displayed 

in Table 3.9, where β  increases from 0.3 to 0.5. Average income for natives in-
creases from 6.5999 (Sim1) to 6.7418 (Sim3). Since self-employment of skilled 
increases in the process while that of unskilled falls, there is ambiguity as to the di-
rection of temporal variance of income. It is also true for cross-sectional variance of 

income as skilled employment increases and unskilled employment in equilibrium 

falls. In this example, 
( )*

0CNVδ
δβ

< , while 
( )*

0TNVδ
δβ

> .

Changes in β, z, and z1 Table 3.10 shows the change in the critical relative risk 
aversion for skilled and unskilled natives following simultaneous change in the 

( )

( ) ( ) ( )( )

*

* * * * * *

1

2 1(1 ) ( ) * 1 * 0

CN

UN SN UN SN UN UN

V

z r x y N r r xr yr r y N

δ
δδ

β β β β

=

> − − + − − − + − −  <

* **
( ) {2 ( ) } {2 1( 1) } 0.SN UN

N
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Table 3.10  Critical relative risk aversion and mean income for skilled and unskilled natives, when 
β  changes

Vrbls
cases

β *β *β β− *η 1 *β η− − rSN
* rUN

* N *
( )*VCN  
( )*VTN  

Sim1 0.3 0.20332 0.09668 0.47442 0.22558 0.32225 0.32225 6.5999
0.0752
0.0476

Sim2 0.45 0.30449 0.14501 0.37276 0.17724 0.32225 0.32225 6.7064
0.0878
0.0544

Sim3 0.5 0.33887 0.16113 0.33887 0.16113 0.32225 0.32225 6.7418
0.0887
0.0549

In this table, 7, 6.3, 0.3, 1 0.27, 6, 1 5.4x y z zδ δ= = = = = = . / 1/ 1/ 0.9y x z z δ δ= = =

Table 3.9  Critical relative risk aversion and mean income for skilled and unskilled natives, when 
δ  and 1δ  change. (Values obtained in this table are based on parametric specifications given in 
footnotes “a”  and “b”)

Vrbls
cases

δ  
1δ  

*β *β β− *η 1 *β η− − rSN
* rUN

* N *   
( )*VCN

 

( )*VTN

Sim1 0.2
0.18

0.31442 0.08558 0.47163 0.12839 0.21395 0.21395 6.6202
0.9371
0.0313

Sim2 0.3
0.27

0.27110 0.12890 0.40665 0.19335 0.32225 0.32225 6.6709
0.0853
0.0529

Sim3 0.4
0.36

0.22728 0.17272 0.34091 0.25909 0.43181 0.43181 6.7424
0.0818
0.0765

Sim1 0.2
0.2

0.31442 0.08558 0.45725 0.14275 0.21395 0.23792 6.6257
0.0925
0.0305

Sim2 0.3
0.2

0.27110 0.12890 0.45725 0.14275 0.32225 0.23792 6.6472
0.0888
0.0580

Sim3 0.4
0.2

0.22728 0.17272 0.45725 0.14275 0.43181 0.23792 6.6776
0.0887
0.0946

Sim1 0.3
0.18

0.27110 0.12890 0.47163 0.12837 0.32225 0.21395 6.6418
0.0898
0.0592

Sim2 0.3
0.3

0.27110 0.12890 0.38483 0.21517 0.32225 0.35862 6.6832
0.0837
0.0505

Sim3 0.3
0.4

0.27110 0.12890 0.31141 0.28858 0.32225 0.48098 6.7341
0.0778
0.0416

a In this table, 7, 6.3, 0.4, 6, 1 5.4.( / 1/ 1/ 0.9)x y z z y x z zβ δ δ= = = = = = = =
b In this table, 7,  6.3, 0.4,  6, 1 5.4.( / 1/ 0.9)x y z z y x z zβ= = = = = = =
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value of , zβ , and z1. We gradually increase the value of the exogenous variable 
β  along with the parameter value z within which the random return ε  varies. We 
have seen before that a ceteris paribus increase in the value of β  maintains critical 
relative risk aversion at an unchanged level for both skilled and unskilled natives. 
An increase in the limits within which ε  varies, however, decreases critical relative 
risk aversion for obvious reasons. Greater risk associated with entrepreneurship will 
push a substantial number of individuals out of the choice of self-employment. This 
is true for both groups.

We observe a decrease in both rSN
*  and rUN

* . We have previously shown for the 
immigrants that rSN

*  and rUN
*  move in the same direction under this situation. Similar 

effects dominate this case. However, due to the assumption of proportionality, the 
critical rate is the same for both groups. Different skill levels then determine equi-
librium employment and self-employment levels. Increase in average income also 
follows from these changes. N * increases from 6.6189 (Sim1) to 6.7265 (Sim3) in 
Table 3.10. This is accompanied by a higher cross-sectional income variance and a 
lower temporal income variance at each level.

Changes in δ, δ1, z, and z1 Finally, we consider an interaction of , 1, zδ δ , and z1 
changing simultaneously. An increase in δ  and 1δ  increases self-employment par-
ticipation for skilled and unskilled natives while increase in the value of z decreases 
risk-bearing incentives. Once again, this comparative static captures the impact of 
changes in constant and random returns from risk among natives. In effect, we wit-
ness a relatively small increase in the rate of critical relative risk aversion (ref. 
Table 3.15). Critical risk aversion for both skilled and unskilled increases from 
0.17414 (Sim1, Table 3.15) to 0.22898 (Sim2, Table 3.15). It further increases to 
0.23509 (Sim3, Table 3.15). Accordingly, equilibrium employment level falls for 
both groups while self-employment participation unambiguously increases.

Nevertheless, the direction of such changes depends on the relative influence of 
the aforesaid variables and parameters on the critical risk aversion. Analytically, 
an increase in δ  or 1δ  shifts EUSESN (as in Fig. 3.15) and EUSEUN curves out-
ward while an increase in z shifts them inward. So, the combined effect might even 
leave critical risk aversion unchanged for both groups. Alternatively, it may in-
crease or decrease critical risk aversion among individuals. Table 3.11 displays one 
such situation. Tables 3.16, 3.17, 3.18, 3.19 are repetitions of what was presented 
in Tables 3.12, 3.13, 3.14, 3.15. We show that across all types of skill differences, 
the pattern displayed by critical risk aversion for skilled and unskilled natives is 
uniform. Prevalence of high returns to skill as compared to relatively low returns 
to skill do not seem to affect choice of occupation in a significantly different way. 
For example, in Sim1 (Table 3.14), critical risk aversion among natives is 0.15228, 
compared to 0.21395 in Sim1 (Table 3.8). This is the result of a greater exposure 
to risk, z1 = 7.65 compared to 5.4 as in Table 3.14. The same is true for subsequent 
tables, where either δ  or 1δ  changes. Even when the proportion of skilled natives 
( )β  changes, Table 3.15 displays a greater risk aversion than comparable changes 
in Table 3.13. If there are simultaneous changes in , ,zβ and z1, Table 3.10 starts 
with a high degree of risk aversion for natives (0.39062, Sim1). This level becomes 
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0.26848 in Sim3. However, in Table 3.14, Sim1 shows a native risk aversion equal 
to 0.26185, and it becomes 0.20122 in Sim3.

Finally, one can now compare from these examples the difference in income lev-
els across immigrants and natives. For each simulation, it is easily seen that average 
income earned by immigrants exceeds that earned by natives, with identical values 
assigned to each variable and parameter. For example, mean immigrant earnings 
in Sim1, Table 3.1 is 6.6532. This is accompanied by a cross sectional variance of 
0.0437 and temporal variance of 0.0973, respectively. From Sim1, Table 3.8, on the 
other hand, we find mean native earnings to be 6.6202. Associated cross-sectional 
variance is 0.9371, while temporal variance is 0.0313. So, at each level the tempo-

Table 3.12  Critical relative risk aversion and mean income for skilled and unskilled natives, when 
, 1δ δ , z, and z1 change

Vrbls
cases

δ
1δ  

z
z1

*β *β β− *η 1 *β η− − rSN
* rUN

* N *
( )*VCN  
( )*VTN  

Sim1 0.2
0.18
5.5
4.95

0.29627 0.10373 0.44441 0.15558 0.25931 0.25931 6.6287
0.0888
0.0373

Sim2 0.3
0.27
6.0
5.4

0.27110 0.12890 0.40665 0.19335 0.32225 0.32225 6.6709
0.0853
0.0529

Sim3 0.35
0.31
6.5
5.85

0.27441 0.12559 0.41161 0.18839 0.31398 0.31398 6.6823
0.0878
0.0569

In this table, 7, 6.3, 0.4x y β= = = . / 1/ 1/ 0.9y x z z δ δ= = =

Table 3.11  Critical relative risk aversion and mean income for skilled and unskilled natives, when 
β , z, and z1 change

Vrbls
cases

β  

z
z1

*β *β β− *η 1 *β η− − rSN
* rUN

* N *
( )*VCN

 

( )*VTN
 

Sim1 0.3
5.5
4.95

0.18281 0.11719 0.42656 0.27344 0.39062 0.39062 6.6189
0.0699
0.0550

Sim2 0.45
6.0
5.4

0.30499 0.14501 0.37276 0.17724 0.32225 0.32225 6.7064
0.0878
0.0544

Sim3 0.5
6.5
5.85

0.36576 0.13424 0.36576 0.13424 0.26848 0.26848 6.7265
0.0938
0.0474

In this table, 7, 6.3, 0.3, 1 0.27, 6, 1 5.4x y z zδ δ= = = = = = . / 1/ 1/ 0.9y x z z δ δ= = =
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Table 3.14  Critical relative risk aversion and mean income for skilled and unskilled natives, when 
β  changes

Vrbls
cases

β *β *β β− *η 1 *β η− − rSN
* rUN

* N*

( )*VCN  
( )*VTN  

Sim1 0.3 0.23131 0.06869 0.53971 0.16029 0.22898 0.22898 9.3638
0.1651
0.0616

Sim2 0.45 0.34696 0.10304 0.42406 0.12594 0.22898 0.22898 9.5149
0.1948
0.0711

Sim3 0.5 0.38551 0.11449 0.38551 0.11449 0.22898 0.22898 9.5653
0.1960
0.0718

In this table, 10, 9,  0.4, 8.5, 1 7.65x y z zβ= = = = = . / 1/ 0.9y x z z= =

Table 3.13  Critical relative risk aversion and mean income for skilled and unskilled natives, when 
δ  and 1δ  change. (Values obtained in this table are based on parametric specifications given in 
footnotes “a” and “b”)
Vrbls
cases

δ  
1δ

*β *β β− *η 1 *β η− − rSN
* rUN

* N *

( )*VCN  
( )*VTN  

Sim1 0.2
0.18

0.33909 0.06091 0.50863 0.09137 0.15228 0.15228 9.4286
0.2460
0.0419

Sim2 0.3
0.27

0.30841 0.09159 0.46261 0.13738 0.22898 0.22898 9.4646
0.1883
0.0691

Sim3 0.4
0.36

0.27753 0.12247 0.41629 0.18371 0.30618 0.30618 9.5151
0.1757
0.1003

Sim1 0.2
0.2

0.33909 0.06091 0.49843 0.10157 0.15228 0.16928 9.4325
0.2024
0.0414

Sim2 0.3
0.2

0.30841 0.09159 0.49843 0.10157 0.22898 0.16928 9.4478
0.1939
0.0727

Sim3 0.4
0.2

0.27753 0.12247 0.49843 0.10157 0.30168 0.16928 9.4693
0.1879
0.1134

Sim1 0.3
0.18

0.30841 0.09159 0.50863 0.09137 0.22898 0.15228 9.4439
0.1956
0.0735

Sim2 0.3
0.3

0.30841 0.09159 0.44721 0.15279 0.22898 0.25465 9.4733
0.1857
0.0672

Sim3 0.3
0.4

0.30841 0.09159 0.39559 0.20441 0.22898 0.34067 9.5092
0.1768
0.0597

a In this table, 10, 9, 0.4, 8.5, 1 7.65x y z zβ= = = = = . / 1/ 1/ 0.9y x z z δ δ= = =
b In this table, 10, 9, 0.3, 1 0.27, 8.5, 1 7.65x y z zδ δ= = = = = = . / 1/ 1/ 0.9y x z z δ δ= = =
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ral (cross-sectional) income variance experienced by immigrants exceeds (is lower 
than) that of natives. This follows from the observation that more immigrants than 
natives choose self-employment in the rich country. The immigrants’ average in-
come is higher than that of natives but the former also face a higher income variance.

3.4  Conclusions

The models in Sects. 3.2 and 3.3 show that unskilled immigrants display greater 
incentives to remain employed when at least some skilled immigrants are em-
ployed in equilibrium. However, it is much more realistic to assume that unskilled 

Table 3.16  Critical relative risk aversion and mean income for skilled and unskilled natives, 
when , 1δ δ , z, and z1 change

Vrbls
cases

δ
1δ  

z
z1

*β *β β− *η 1 *β η− − rSN
* rUN

* N *
( )*VCN  
( )*VTN  

Sim1 0.2
0.18
8.0
7.2

0.33034 0.06966 0.49551 0.10449 0.17414 0.17414 9.4327
0.1991
0.0477

Sim2 0.3
0.27
8.5
7.65

0.30841 0.09159 0.46261 0.13738 0.22898 0.22898 9.4646
0.1883
0.0691

Sim3 0.35
0.31
9.0
8.1

0.30597 0.09403 0.45895 0.14105 0.23509 0.23509 9.4772
0.1881
0.0754

In this table, 10, 9, 0.4.x y β= = =  / 1/ 1/ 0.9y x z z δ δ= = =

Table 3.15  Critical relative risk aversion and mean income for skilled and unskilled natives, when 
β , z and, z1 change

Vrbls
cases

β  
z
z1

*β *β β− *η 1 *β η− − rSN
* rUN

* N *
( )*VCN  
( )*VTN  

Sim1 0.3
8.0
7.2

0.22144 0.07856 0.51670 0.18330 0.26185 0.26185 9.3731
0.1589
0.0694

Sim2 0.45
8.5
7.65

0.34696 0.10304 0.42406 0.12594 0.22898 0.22898 9.5149
0.1948
0.0711

Sim3 0.5
9.0
9.1

0.39939 0.10061 0.39939 0.10061 0.20122 0.20122 9.5573
0.2023
0.0638

In this table, 10, 9, 0.3, 1 0.27x y δ δ= = = = . / 1/ 1/ 0.9y x z z δ δ= = =
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immigrants may also decide to be self-employed given their perception about risk 
and returns. In this chapter, we show that a significant number of unskilled natives 
and immigrants decide to be self-employed after comparing expected returns from 
self-employment with that obtained under employment. In the process, we capture 
the empirical observations available in the literature.

It is clearly shown that even when unskilled individuals can decide to choose 
self-employment, the rate is still lower for immigrants than natives. For example, 
in Sim1, Table 3.6, critical relative risk aversion among unskilled immigrant is 
0.10981 while that for an unskilled native is 0.21395 (Sim1, Table 3.14). Similar 
results are obtained throughout. Once again, we emphasize one of our major ana-
lytical results. Under all conditions, the average immigrant earnings exceed the av-
erage native earnings. We additively separated total income variance into two parts, 
depending on their source. The first part is based on the income earned by those 
who are employed in equilibrium. They do not face any uncertainty regarding their 
wage income once it is determined in equilibrium. The other group faces constant 
variation of income generated by the randomness of the return from risk. Income 
variance for this group is deemed temporal and constitutes the second part of total 
income variance in our analysis. It is an intrinsic part of our analytical results that 
temporal income variance for immigrants always exceeds that of natives. All nu-
merical examples provided here satisfy this condition.

Appendix 3A
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where ( ) ( )* *1 (1 ) 1S UK r rα α= − + − −

Again, from (3.24),

 
(3.26)

where * *2 2( 1 1) ( 1 1)δ δ− −′ = + + − + −U Ur rH y z y z

Therefore, 

(2.27)

In this case, H H> ′ , 
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Λ Λ>S Ur r , z > z1, ( ) ( )* *1 1− < −r rS U , x > y, and ( ) ( )* *2 22 2− < −r rS U .
Based on these relations, the above condition as in (2.27) is satisfied. This leads 

to the convergence of the two curves depicted by S and UN in (Fig. 3.9) QED.
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Table 3.17  Critical risk aversion and equilibrium income levels for natives and immigrants, when 
δ  changes

Vrbls
cases

δ *α *α α− *β *β β− rI
* rN

*
Iµ  

2( )CIσ  
2( )Iσ  

Nµ  
2( )CNσ  
2( )Nσ  

Sim1 0.1 0.17065 0.22935 0.37030 0.02970 0.57338 0.07425 6.4229
0.0313
0.1051

6.4029
0.2400
0.0144

Sim2 0.3 0.08998 0.31002 0.31007 0.08993 0.77504 0.22490 6.4930
0.0907
0.2019

6.4269
0.2407
0.0685

Sim3 0.4 0.04473 0.35527 0.27942 0.12058 0.88817 0.30143 6.5421
0.1441
0.2615

6.4482
0.2423
0.1092

In this table, x = 7, y = 6, 0.4α β= = , a = 7, x/y = 1.1666
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4.1  Introduction and General Discussion

There are many evidences from various countries that workers with apparently ho-
mogeneous skill types earn significantly different amounts in different industries. 
Such evidence is in contrast to the results under competitive conditions, where the 
industries and thus firms being price takers offer the same level of wage to homoge-
neous employees, irrespective of their profitability. In other words, under competi-
tive conditions, the wages payable to a given set of workers by a highly profitable 
company should be identical to that paid by a relatively less profitable company. 
The empirical evidence on the US manufacturing sector by Krueger and Summers 
(1988), Katz and Summers (1989), etc., however, show that there exists a posi-
tive correlation between wages and various proxies for firm-level characteristics 
representing the employer’s ability to pay. Blanchflower et al. (1990), Hildreth and 
Oswald (1992), etc. also found similar evidence for the European labor market.

This problem seems to have strong implications for labor economics in particu-
lar, and, quite often, for a country’s macroeconomic environment in general. Thus, a 
substantial amount of research has been devoted to the investigation of interindustry 
wage differentials around possible alternative explanations to that offered by the 
competitive model—whether efficiency wages, rent sharing, risk sharing, or insti-
tutions could explain the empirical evidence better. Subsequently, a body of recent 
research has sought to measure rent and risk sharing between firms and workers, di-
rectly. While we discuss the relevant literature at length, the purpose of this chapter 
is to investigate if similar rent-/risk-sharing arrangements prevail for Indian firms 
classified under various industrial categories. The prime motivation behind such re-
search is not only the fact that similar exercise is almost nonexistent in the literature 
but also because it would offer a better understanding of the economics of wage 
setting and subsequent wage movements within the formal sector. Furthermore, at a 
time when the service sector in India has expanded phenomenally, with significant 
contraction in the large-scale industrial production and employment, results from 
this study should provide interesting policy implications for various quarters of the 
economy and polity. This study captures the entire post-reform period in India.
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Rent Sharing It should be instructive at this juncture to discuss the two main 
aspects that we deal with in the remaining of the chapter. First, rent sharing implies 
that workers receive a share of the profit/rent accrued to their employers, which in 
turn increases the value of their marginal or average product at the expense of the 
producers’ surplus. Thus, the theory of rent sharing indicates the existence of a posi-
tive correlation between change in productivity and relative wages. For example, a 
company that gains access to a new technology with higher productivity may often 
be forced to share some fraction of the new rents with its existing workforce. Under 
a typical rent-sharing arrangement, each worker is paid less than his marginal pro-
ductivity—a situation that can be amended only if the collective bargaining power 
with the workers increases as well. However, a substitute for such bargaining power 
could be the existence of markets, which insures against possible income shocks, 
or the existence of various benefits under broadly defined social security schemes. 
In the absence of any such facilities, labor unions may often resort to rent seeking, 
although such activities may not apply uniformly. In fact, rent-seeking activities are 
found to be more prevalent in firms characterized by diversity, scarcity of skill, and 
high search cost.

Sources of Rent Sharing Teal (1996) identifies two major sources of rent sharing: 
wages may be set above the market clearing competitive rate either by raising its 
cost in an imperfect labor market or by firms’ earning rents from an imperfect prod-
uct market, which the firm then chooses or is compelled to share with the workers. 
There are various mechanisms of extracting rent.

The first and the most obvious way is through unionization of the industry, where 
the basic collective bargaining process, centrally (or locally), operated through the 
labor unions leads to strong centralized pay-setting behavior.

A second channel is the ownership status of the firms. It has been argued that 
state firms and those with foreign ownership provide mechanisms by which work-
ers can capture rents. “Wages paid by foreign owned or partly foreign owned firms 
are usually higher than those of domestic firms because social and welfare legisla-
tion tend to be much more strictly enforced against such firms” (McDiarmed 1977). 
If foreign-owned firms tend to be oligopolistic, and their workforce unionized, then 
imperfections on both product market and labor market may result in a significant 
impact of ownership on wages.

Third, older firms tend to pay more. If companies become more visible to the 
government or regulatory authorities with age and sustenance in business over a 
long period of time, then they become more susceptible to the pressure to increase 
wages and conform to prevailing laws. A similar argument could be advanced about 
the consequence of firm size for earnings. It is frequently argued, in the context of 
employment policy in developing countries, that smaller firms can escape payment 
of minimum wages while large firms cannot. Thus, both age and size of the firm 
could influence earnings. The prevalence of large informal sectors in many devel-
oping countries outside the purview of the labor regulations is a glaring example 
of how the negotiations between the employers and the employees accommodate 
various rent-sharing and risk-sharing arrangements. However, presently, we would 
focus only on formal and organized firms in a typical developing country structure.
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Variants of Rent Sharing The variants of rent sharing are discussed below:

1. Rent sharing may arise if workers perceive it fair that productivity improvement 
be shared as wage gains (and that workers can punish employers who act in ways 
that the workers consider to be unfair).

2. The employers with high productivity may find it profit maximizing to increase 
their wages and avoid unionization. (Dickens and Katz 1987)

3. Managers may voluntarily share some fraction of rent increases to the extent that 
highly paid workers create better working conditions for all. (Hicks 1935)

4. The hypothesis that higher wages increase insider’s propensity to train and to 
cooperate with newly hired workers is also an important aspect of the rent-shar-
ing hypothesis.

Risk Sharing On the other hand, risk sharing, a major element of the implicit con-
tract in modeling wages and employment levels, implies an arrangement where 
workers accept lower wages in exchange for greater degree of job security and 
lower degree of wage viability. The implicit contract theory is based on the view 
that wage and employment behavior reflects risk sharing between employers and 
employees. Risk sharing arises because of differences in the attitude of firms and 
workers towards risk.1 These differences in attitudes towards risk create potential 
gains from trade (Baily 1974); both parties can benefit from a risk-sharing arrange-
ment in which workers implicitly purchase insurance coverage against the risk of 
layoff during periodic declines in production demand and may also seek insurance 
against losses in income due to business cycle fluctuations (Gomme and Green-
wood 1995). Since workers dislike fluctuations in their income, they prefer an 
arrangement whereby they receive an average or expected income, provided that 
their income has sufficiently less variability.

In the literature, however, there are many alternatives to rent and risk sharing, 
which safeguard the interests of both the employers and employees. For instance, 
Baily (1974) has argued that firms or stockholders have easier access to capital 
markets at lower costs or higher returns so that these markets provide them the 
opportunity to diversify their risk. It is often claimed that financial markets, with 
their credit and insurance facilities, provide a better alternative to the option of risk 
sharing between employers and employees. Other alternatives for the firm include 
holding of inventories or liquid assets (Fakhfakh and FitzRoy 2004) and risk shar-
ing between firms in networks (Bigsten et al. 2003).

From the point of view of workers, on the other hand, job security legislation, 
egalitarian wage policies of unions, and collective bargaining are often suggested as 
alternative instruments of risk sharing in the absence of a complete set of contingent 
markets. In his paper, Bohn (2001) has suggested that for risk-sharing purposes, a 
partially privatized system (say, combining a smaller DC (defined contribution) 
plan with individual accounts) is therefore equivalent to a mixture of DB (defined 
benefits) and DC systems. It can further be argued that common explanations based 

1 Workers are assumed to be more risk averse than firms as workers are in the awkward position of 
having most of their wealth in one risky asset, which cannot be diversified—their human capital.
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on rent sharing are incomplete; unions, job protection, and egalitarian wage struc-
tures may have as much to do with social insurance of otherwise uninsurable risks 
as with rent sharing, and that the social insurance perspective has changed the as-
sessment of the often-proposed reforms of European labor market institutions.

Many economists have also argued that there are certain problems associated 
with the viability of such rent- and risk-sharing contracts. For instance, van der 
Linden (2003) has shown that risk sharing of diversifiable risk can be implemented 
at the firm level, but there exists enforceability problem. At the same time, he points 
out that all risks are not diversifiable. He also claims that risk-sharing contract has 
a limited coverage as the workers who do not undertake a long-term contract with 
the firm remain unprotected.

In a nutshell, therefore, both rent sharing and risk sharing are outcomes of imper-
fect labor markets. For instance, if firms were not to face labor turnover costs, they 
were not to agree to a rent-sharing arrangement. Similarly, if work mobility between 
workers were cheap, then risk-sharing models would certainly have lesser appeals. 
In the context of the newly industrialized or developing countries, the appeal of 
risk-sharing arrangement is still quite high. Firms in these countries are prone to 
very high risk, reflecting demand shocks, price volatility, unreliable and underde-
veloped infrastructure, and poor contract enforcement. Coupled with this, in most 
developing economies, the financial markets, particularly those for insurance, are 
poorly developed. And this coexistence of high risk and weak financial markets 
provides a ground for risk sharing.

These economic characteristics are commonly shared by all developing econo-
mies, and India is no exception. Its manufacturing sector also suffers from the prob-
lem of volatility in demand, which renders these sectors more susceptible to risk. 
At the same time, Indian credit market is also characterized by imperfections. This 
suggests that there is a strong case for risk sharing to be a second-best option in the 
sense that it can make efficient use of the labor market to compensate for a missing 
insurance market.

Now from the discussions on rent and risk sharing, we conclude that both the 
rent- and risk-sharing literature are concerned with profit–wage correlations. But 
the focus of the rent-sharing literature is primarily on long-run or steady-state cor-
relation. Conversely, risk sharing is primarily concerned with short-run wage–profit 
correlation. Thus, we may assert that permanent changes in profits will raise wages 
through rent sharing, while temporary changes manifest it through risk sharing. 
However, the demarcation between permanent and temporary shocks and thus be-
tween rent sharing and risk sharing is not clearly defined. Taking this into consid-
eration, we test for risk sharing, using panel data for manufacturing firms in India, 
in Sect. 4.3. Here we limit our analysis to measuring the impact of shocks on wages 
only. This is precisely for two reasons. First, our analysis is based on data from a 
secondary source, and second, due to lack of data on certain crucial variables, it is 
actually difficult to extend the analysis further. The remaining part of the chapter is 
organized as follows: Section 4.2 provides a survey of the existing literature and a 
theoretical model, which serves as the basis for the empirical exercise we carry out 
in Sect. 4.3., and Sect. 4.4 concludes the chapter.
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4.2  A Brief Review and the Model

One of the earliest attempts criticizing the traditional analyses was made by Slichter 
(1950). He argued that the empirical evidence of the variation in earnings of homo-
geneous employers could not be explained by the competitive model. The paper, 
based on data from the US manufacturing sector, showed a positive correlation 
between wages and employers’ ability to pay. Lester (1952) also echoed similar sen-
timents. In Lester’s terminology, there exists a feasible range of wage rates, and a 
central task of labor economics is to uncover the determinants of its size. However, 
this effort did not find any progress immediately as the issue was not pursued fur-
ther2 till the decade of 1980s. In the late 1980s, a resurgence of the issue took place 
owing to the worldwide concern about high and persistent unemployment rates.

Dickens and Katz (1987) examined the extent of interindustry wage differences 
for nonunion workers and found that, even after controlling for a wide range of indi-
vidual characteristics and geographical location, a substantial amount of individual 
wage variation can be accounted by industry differences. Krueger and Summers 
(1988) also found substantial dispersion in wages across industries, using cross-
sectional and longitudinal data to examine differences in pay for equally skilled 
workers in different industries. Research on similar issues has been done by Katz 
and Summers (1989).

A more regressive analysis on this was carried out using the panel data, after 
controlling for unobserved industry effects. Blanchflower et al. (1990), using the 
British panel data, show that the classical competitive model of the labor market 
does not provide an adequate explanation of wage determination. Rather, they find 
that both internal and external pressures affect wage rates. They also find the in-
duced “range” of wages to be 16 % of pay for the unionized sector and 24 % for the 
nonunionized sector, which typically implies that more profitable firms pay more. 
Carruth and Oswald (1989), Nickell and Wadhwani (1990), Hildreth and Oswald 
(1997), etc. have also found evidence for some kind of ability-to-pay effect upon 
wages in the European labor market, using panel data.

A pioneering microeconometric work on understanding the forces shaping real 
wages was done by Christofides and Oswald (1992). They use a sample of labor 
contract signed in the unionized sector of the Canadian economy between 1978 
and 1984 to show effects of profitability on wages after controlling for fixed ef-
fects. Abowd and Lemieux (1993), using a sample of Canadian collective bargain-
ing agreements from 1965 to 1983, analyzed the impact of quasi-rents per worker 
on wages. The relationship found by them was positive but small.

Estavao and Tevlin (2003) claim that small value of ordinary least squares (OLS) 
estimates of the effect of rent per worker on wages stem from econometric difficul-
ties that plague the OLS estimates. They use the US input–output tables to isolate 
demand shocks, and thereby overcome these issues. They find that the industrial 
financial situation does affect wages.

2 With few exceptions, Hicks (1963) and Mackay (1972) talked about profits’ relevance and ques-
tioned the validity of the competitive model.
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In a recent paper, Fakhfakh and FitzRoy (2004) show that firm profits (and loss-
es), and value added, are strongly related to individual hourly basic wages for most 
employees as well as the total earnings measures used previously but correlated 
with working time. At the same time, they show that value added has a much larger 
effect on basic wages and earnings in the presence of numerous individual and firm 
controls.

All the aforementioned work on wages reject the competitive model as being 
incapable of the observed wage–profitability correlations and have tried to suggest 
alternative theories of wage sharing, transitory shocks, compensating differentials, 
union bargaining, risk sharing, etc. However, Blanchflower et al. (1996) claim that 
these evidences could hold for a competitive model too. They show that, given de-
mand shocks and a positively sloped labor supply function, there exists a positive 
short-run correlation between wages and profits. This, they state, is a result of tem-
porary friction taking the firm up a labor supply curve. They claim that in a com-
petitive framework, one can find a positive correlation between wages and profit 
per employee. A sufficient condition for this is that the elasticity of labor demand be 
less than unity. However, this cannot explain any long-run relation between wages 
and profit variables.

The long-run correlation between wages and profits has been interpreted as rent 
sharing or efficiency wage payments. Blanchflower et al. (1990, 1996) argue that 
wage determination is best seen as a kind of rent sharing in which the workers’ 
bargaining power is influenced by conditions in the external labor market. They 
view equilibrium wage rate as the result of an explicit or implicit bargain between 
workers and their employers. They conclude that wage determination is a kind of 
rent sharing in which workers appropriate a portion of profit. They also find that 
high external unemployment weakens workers’ bargaining power.

Christofides and Oswald (1992) find that in Canada, real wages are an increas-
ing function of the past levels of profit. The profit elasticity of pay is estimated to 
be equal to 0.006 approximately, while the employment elasticity of pay is − 0.08. 
This implies that wage determination is a form of rent sharing. When an industry is 
booming, its workers benefit in the form of higher real pay. They also point out that 
unemployment in the outside market acts to weaken the workers’ bargaining power.

Again, Hildreth and Oswald (1997) use longitudinal data on companies and es-
tablishments of UK find that changes in profitability feed through into long-run 
changes in wages, as predicted by rent-sharing theories. They predict that these are 
not temporary wage effects and are not driven by the unionized workplaces in the 
data. The article estimates that for rent-sharing reasons alone, Lester’s “range” of 
wage is approximately 16 %.

While Hildreth and Oswald (1997) conclude the presence of rent sharing even in 
nonunion-driven workplaces, most papers find that unions have a very strong role 
to play in rent sharing. Rose (1987), testing for wage responses to trucking deregu-
lation, found that union workers captured more than two thirds of total industry 
rents. This provides strong support for union rent-sharing hypotheses. Clark (1984), 
Salinger (1984), and Ruback and Zimmerman (1984) used cross-sectional data on 
firms or line of business to estimate the effect of unionization on profitability and 
found evidence of significant union rent sharing.
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Mcgaulin (1994) has further shown that rent sharing is higher when there is 
diversity of firms, scarcity of skills, and costliness of search. He also found that 
the presence of unions influences rent sharing. It has also been found that wage 
determination is also affected by the ownership status of firms. Dobbelaere (2001) 
uses the data set of manufacturing enterprises in Bulgaria to show statistically sig-
nificant differences in the share of rents taken by workers employed in state, private 
domestic, and foreign firms. Taking account of firm heterogeneity, this paper finds 
that rent sharing is nearly nonexistent in foreign-owned firms while the level of 
pay is higher compared to state-owned companies. Further, it finds rent sharing to 
be highly prevalent in state-owned enterprises, while on average, the domestic pri-
vately owned companies are characterized by lesser risk sharing.

Budd et al. (2005) show that the rent-sharing effect may not remain confined 
within a country. They use a unique firm-level panel data set of multinational par-
ents and their foreign affiliates to analyze whether profits are shared across borders 
within multinational firms. They find that international rent sharing can transmit 
economic conditions across national borders and can thereby provide an implicit 
cross-country risk-sharing mechanism.

So far we have considered those papers which concentrate on the labor market 
behavior in developed countries. However, there exists empirical evidence of rent 
sharing in the developing countries as well. First, Teal (1996) provides panel data-
based estimation of the importance of the profitability term and provides strong 
support for rent-sharing theory of wage determination in a developing economy 
similar to recent evidence for developed country labor market. The data set allows 
investigation of the relative importance of all institutional factors in the determina-
tion of earnings, all of which have been suggested as means by which labor can 
capture rent such that their wage is above the opportunity cost—represented by 
unionization, profitability, ownership, firm age, and size. Second, it is possible to 
construct firm-level panel data that allows control for observed firm-level effects. 
The result suggests presence of rent sharing in the developing country labor market. 
Similar studies on rent sharing in developing economies are available in Velenchik 
(1997), Mazumdar and Mazaheri (1998), etc.

An alternative explanation for wage–profit correlation has been given in terms 
of risk sharing. Ogaki and Zhang (2001), assuming relative risk aversion to vary 
with the level of wealth, show that there exists full risk sharing in the low-income 
countries. However, they predict that different regions have different institutional 
arrangements to cope with risk. Incomplete risk sharing can be caused by moral 
hazard or adverse selection, which is in turn caused by private information. It is 
more likely to be present in a large community, or in an economy with complicated 
production technologies. Without private information, various arrangements can be 
used by the communities to share risk even if financial markets are not well devel-
oped.

On the other hand, Blanchflower et al. (1996) developed a theoretical model to 
explain the short-run correlations between profitability and wages in a noncompeti-
tive set up via risk sharing. Dreze and Gollier (1993) found that, with a significant 
portion of the labor force not covered by efficient labor contracts, the opportunity 
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of risk sharing through private arrangements among young suppliers and capital 
owners gets limited. In such a context, state-dependent labor taxes and employment 
subsidies would be required to achieve an ex ante Pareto efficiency. However, in the 
absence of employment subsidies, a limited form risk sharing can constitute part of 
the second-best policy.

Finally, Bigsten et al. (2003) have tested for risk sharing in African firms. They 
use a panel data of African manufacturing firms, which reflect typical characteris-
tics of a developing economy like demand shocks, price volatility, unreliable in-
frastructure, and poorly developed financial markets. They show that there is an 
extensive evidence of risk sharing across African manufacturing firms, after con-
trolling for worker characteristics. They find that risk sharing involves changes both 
in employment and in average wages. They conclude that in the presence of a risk-
sharing contract, workers provide insurance to employers by accepting changes in 
employment and wages. Hence, risk sharing in labor market, as claimed by this 
paper, is a common feature of a developing economy. Our intellectual debt to this 
paper should be emphasized.

4.2.1  The Model

We present the theoretical model underlying our empirical analysis. It is based on 
the structure available in Blanchflower et al. (1996) and also adopted in Bigsten 
et al. (2003).

We consider a bargaining problem in which two types of agents are involved, 
namely workers and employers. It is assumed that both agents are risk averse. 
The objective of the employer is to maximize the expected value of ( )v π , where 
v is a strictly concave function of profits π . When workers are unemployed or the 
bargaining process breaks down, workers resort to an outside option w , compared 
to the wage rate w  prevailing if the workers are employed. It is assumed that n 
number of workers is employed (1 − n, out of employment) in equilibrium and that 
the labor force is normalized to 1.

Therefore, the average utility of all workers in the absence of any bargaining 
breakdown is simply given by:

 (4.1)

where, U L( )  is a strictly concave function of L (w  or w ).
It is further assumed that production is subject to short-run or temporary shock 

( )ss  with a probability density function g ss( ) as also long-run or permanent shocks 
( )sl . These two types of shocks are assumed to be multiplicative.

The firm’s value added depends only on employment, n . So profits are given by

 (4.2)

U L nu w n u w( ) ( ) ( ) ( )= + −1

( ) .s ls s f n wnπ = −
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The bargaining problem, on the other hand, can be written as:

 (4.3)

where ϕ  measures the relative bargaining power of workers vis-à-vis employers 
( E), such that,

 (4.4)

and

 (4.5)

Now, risk sharing would take place between agents if the wage rate, employment, 
or both are “state contingent.”3 Assuming wage rate to be state contingent, the first-
order condition for w  is:

1
( ) ( ) 0u w v

W E

ϕ ϕ π−
′− =′  for all s ss l,

therefore,

 (4.6)

Equation (4.6) gives the relationship between wages and profits over time as the 
firm is exposed to a series of short-run shocks. It is assumed that the agents recog-
nize short-run shocks as a draw from the probability density function (PDF) g ss( ) , 
so that in (4.6), a short-run shock does not affect E  or W .

Now assuming, ( ) ( )u w vλ π=′ ′ , where λ  is a constant and differentiating, we 
obtain from (4.6),

 

(4.7)

where Ω =  firm’s relative risk aversion and r =  worker’s relative risk aversion, 
both following the well-known Arrow–Pratt measure of relative risk aversion. It 
implies that the elasticity of wages with respect to profits is equal to the ratio of the 
firm’s relative risk aversion. In this case, the employer and workers choose to share 
risk of demand fluctuations and thus wages and profit move together.

3 Useful reviews of the state-contingent models in economics are available in Gravelle and Rees 
(2004) and Quiggin and Chambers (2006). Further, Chambers and Quiggin (2000, p. 1) argue that 
“the state-contingent approach provides the best way to think about all problems in the economics 
of uncertainty, including problems of consumer choice, the theory of the firm and principal–agent 
relationships.”
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In other words, in labor contract model (with asymmetric information) in which 
both workers and the firms are risk averse, profits and wages are positively corre-
lated. Intuitively, the two parties share in the good times and bad times.

Now we consider long-run shocks. In this case, the problem is to maximize:

 (4.8)

Then, the first-order conditions for wages is

 (4.9)

and for employment, we get,

 (4.10)

such that,

 (4.11)

Now we assume constant risk aversion so that we can substitute 
1

v

v

π
=

− Ω′
.

Then using u w u w w w u w( ) ( ) ( ) ( )≈ + − ′ , we can write

 (4.12)

This implies (for a constant degree of relative risk aversion and constant ϕ ) that 
the elasticity of wages to profits per head is equal to ( )w . If the outside wage ( )w  
is low relative to the wage paid by the firm, this elasticity is likely to be larger than 

r
 Ω
  

, the elasticity for risk sharing. Thus, permanent shocks must have a stronger 

effect on wages than temporary shocks.

4.3  Risk Sharing in the Labor Market: Evidence 
from Indian Industries

The Data The analysis is based on the data obtained from CMIE (Centre for Moni-
toring Indian Economy) database. The samples were chosen from four manufactur-
ing industries in India, namely chemicals, machinery, information and technology 
(IT), and steel. For each industry, we include all those firms which were incorporated 
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in the year 1990. The purpose was to consider those enlisted firms that had started 
production around the same period, and this essentially returns a balanced panel for 
the data we are primarily concerned with. However, this is not a restrictive assump-
tion in the sense that we have also tested the results for an unbalanced panel for a 
larger number of firms in each industry, and our results do not reflect significant 
qualitative changes.4 The number of firms under consideration varies from 12 to 40 
across the choice of industries. We have obtained data on salaries and wages, profit 
after tax (PAT), sales, net value added (NVA), and the amount of capital employed. 
The panel stretches over a period of 13 years (1992–2004).

The Methodology The empirical methodology we use is based on the theoretical 
work by Blanchflower et al. (1996) and as tested in Bigsten et al. (2003). In order to 
understand the risk-sharing arrangements, first we determine the elasticity of wages 
with respect to profits, which gives a measure of the relative risk aversion between 
the firm and the workers. The elasticity is measured as the ratio of the derivative 
of the log of wages to derivative of the log of profits. We obtain such elasticity for 
each firm within a specific industry. Next, we offer the frequency distribution of the 
relative risk aversion between employers and employees. For this, we use the his-
togram along with the normal curve (example in Fig. 4.1, Appendix 4A). Interest-
ingly, we find that the relative risk aversion is constant for chemical (−0.5 to  +1.0) 
industry and for most part of the machinery (−0.25 to +0.75) industry. However, the 
steel (−0.5 to +1.5) and IT (−1.0 to +0.5) industries show significant fluctuations 
in the levels of risk aversion. The objective of this exercise is merely exploratory, 
although it may be a good starting point to assess if risk sharing is at all an issue, 
given the industry-specific degrees of relative risk aversion.5

Now if the risk-sharing hypothesis is correct, then a causal relationship between 
wages and profits (and, also sales and NVA) must exist. For this, we assume a 
Cobb–Douglas specification of the production function. Then taking log of the 
function, we linearize the model and separately regress log of salaries on the log of 
PAT, sales, and NVA (normalized by the amount of capital employed). We run the 
regression on the data corresponding to all firms for each industry, individually. To 
offer a vivid description of how these steps are followed, we use the chemical in-
dustry as an example, while the results for all other industries are offered at length.

At first, we report the descriptive statistics corresponding to each industry, to 
give an idea about the general nature of the data and to check for possible outliers 
(chemical industry in Table 4.1 and the variance–covariance matrix in Table 4.2, 
see Appendix 4A). We continue the description with the example of the chemical 
industry. The first step is to apply OLS to regress the log of salaries on the log of 
normalized value of PAT, NVA, and sales (all normalized by capital employed). The 
observed value of the F-statistic for the “between effects” of the firms is 15.76 and 
is higher than the critical value. In other words, the hypothesis that the between firm 

4 The results of the unbalanced panel are available on request.
5 For more on risk aversion and risk sharing at the firm level with examples from transition econo-
mies, see Giannetti (2001).
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effects are same is rejected. Since the OLS estimates in this case suggest that the 
variance differ substantially across firms, we apply the Lagrange multiplier (LM) 
test in order to test for heteroscedasticity. The LM test rejects the hypothesis of ho-
moscedasticity, which again means that OLS method will be inapplicable.

Therefore, the next step is to determine the nature of the effects across firms, i.e., 
whether they are fixed effects model (FEM) or random effects model (REM). The 
Hausman test (0.14 with probability of 71.07 %) shows that the data favors a REM. 
This again implies that the individual firm-specific constant terms are randomly dis-
tributed across cross-sectional units. This seems to be reasonable, since the chosen 
firms constitute a small sample of the total number of firms in the industry. Finally, 
we use the REM to obtain the result of the panel regression (chemical):
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Fig. 4.1  Relative risk aversion in different industries
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where the explanatory variables stands for the normalized values of the three vari-
ables we have chosen across the industry types ( j). We obtained the results for the 
other industries (Table 4.4, Appendix 4A). We first report the type of model chosen 
on the basis of the Hausman test for each industry and each regressor. These results 
are given in Table 4.3 (see Appendix 4A), which clearly show that the data favors a 
REM for most industries and across most regressors, except a few stray cases where 
FEM have been found to be consistent with the data set. This does not, however, 
affect our result qualitatively. In other words, the results reported in Table 4.4 dem-
onstrate that a significant part of the change in wages could be attributed to changes 
in PAT, NVA, and sales, which implies that the industries reflect some degree of risk 
sharing based on the arguments delineated above.

However, the evidence so far is only suggestive, simply because we have not 
made any distinction between permanent and temporary shocks. This means that 
we cannot as yet attribute the evidence solely to the phenomenon of risk sharing, 
because such strong correlation may well be the result of rent sharing in the indus-
tries. In order to isolate the effects of risk sharing, we must construct a measure of 
temporary shocks. From Blanchflower et al. (1996), we find that a stable relation-
ship between wages and profit per worker can be attributed to rent sharing while 
that between wages and total profits implies risk sharing. Since risk sharing is as-
sociated with temporary shocks, thus for risk sharing to exist, the shocks must have 
low persistence. This, in other words, implies that if we take the lagged values of 
each variable, then the shocks should be significant only for one period. Moreover, 
we need to address the issue of endogeneity bias resulting from reverse causality.6 
Blanchflower et al. (1996) suggest two possible remedies. First, wages can be esti-
mated as a function of lagged values of shocks. The second remedy is to find valid 
instruments to correct endogeneity bias.

Following Bigsten et al. (2003, p. 11), we adopt the first approach for the follow-
ing three reasons: (1) There is evidence that the impact of shocks on wages is recur-
sive, which means that the effects of profit shocks on wages increases over time (see 
Blanchflower et al. 1996). (2) The lag structure test for rent and risk sharing states 
that the permanent shocks on wages should persist, whereas the effect of temporary 
shocks should taper off quickly. This implies that longer lags for permanent shocks 
should still be significant, while becoming insignificant for temporary shocks. (3) 
There are no valid instruments.

Thus, we take lagged values of NVA (normalized) up to three periods. This is 
reported in Table 4.5 (Appendix 4A). Here the coefficient values fall as the lag is 
increased. In fact, for machinery industries, the fall is strong even for two-period 
lags (−15.06 %), implying that the effect is more likely to die down faster than other 
industries. It may be an outcome of the fact that longer the industry stays in busi-
ness, the volatility in output and profit gets lower with the destabilizing impact on 
wages also falling rapidly. This is certainly a convincing way of interpreting the 

6 According to the efficiency wage hypothesis, higher wages can lead to better firm performance 
through less shirking, lower labor turnover, or higher morale (Shapiro and Stiglitz 1984; Dasgupta 
and Ray 1986).
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impact of short-run shocks on wages as risk sharing. However, we do not account 
for other features that potentially substantiate the claim in favor of risk sharing, 
such as imperfections in capital market, labor market rigidities, etc., which obvi-
ously are elements for further research on the issue.

Test for Rent Sharing Now, does this completely rule out the possibility that rent 
sharing might coexist with risk sharing? The answer is still no. As we have already 
discussed, rent sharing, as compared to risk sharing, has high persistence. If one 
finds high volatility in salaries/wages along with high volatility in profits, then it is 
suggestive of the presence of rent sharing along with risk sharing. To test for this, 
we calculate the volatility of PAT, NVA, sales, and salaries. The volatility is calcu-
lated on the basis of standard deviation of the log of the respective variables. Here 
we exclude those firms for which we did not have at least three positive values of 
profit, NVA, and sales. Since we are only concerned with the volatility in wages, we 
concentrate on absolute values of all variables concerned. The results are shown in 
Table 4.6 (Appendix 4A).

This shows that when firms are ordered by quartiles of volatility of profits, sales, 
and NVA, the median of the standard deviation of the log of wages increases as one 
goes down the column (panel A, B, and C). Here the volatility of log profit is not 
monotonic to the median of firm-specific log of wages and may suggest nonexis-
tence of rent-sharing behavior (panel A). However, changes in profit account for en-
dogenous shocks only. Thus, we have considered more exogenous shocks in terms 
of sales and NVA. Since the later panels record increasing pattern in the median of 
firm-specific standard deviations of log wages, we may conclude that the evidence 
in favor of coexistence of rent sharing along with risk sharing in these industries 
cannot be completely ruled out. Evidently, this is not surprising and therefore re-
quires further refining to estimate the strength of either of these two effects in order 
to arrive at conclusive evidence, and this we intend to take up in a future effort.

4.4  Summary of the Results

In the theoretical literature, rent and risk sharing are sought as the probable explana-
tions for the correlations between changes in profit and in wages. While rent sharing 
stands for long-run correlations, risk sharing is associated with fluctuations in the 
short run. In this chapter, we test for risk sharing, taking data from Indian manufac-
turing firms incorporated in the year 1990 and classified under four industry types. 
The choice of the incorporation year and the type of industry has been mainly pur-
posive in nature, although we have checked that allowing for different incorporation 
years does not change our results qualitatively. We hope to extend the analysis for a 
number of other industries in future.

Initially, the descriptive analysis for quartiles shows that a firm’s high volatility 
in performance is closely associated with its volatility in wages. This provides a 
prima facie evidence of risk sharing. Such evidence, however, finds stronger sup-
port in the panel regression analysis that we carry out next. Using current values of 



1014.4  Summary of the Results 

profit, sales, and NVA, we show that a strong positive correlation exists between 
wages and these variables for all the industries we have considered. This is a clear 
indication of risk sharing at the firm level. Yet, the results seem merely suggestive 
in nature, simply because the measure for separating out temporary and permanent 
shocks was not instrumented at this stage. Essentially, if risk sharing exists, then the 
effect of any temporary shock must die away when we take longer lags. Accord-
ingly, the analysis takes into consideration first-, second-, and third-period lags. The 
result shows that the value of the coefficients fall as we increase the lag, implying 
the existence of risk sharing in the Indian firms categorized under certain industry 
types.

Although a major portion of the change in wages can therefore be attributed to 
risk-sharing properties in the Indian firms, the possibility that rent sharing coexists 
with risk sharing cannot be completely ruled out. In fact, the last part of the empiri-
cal exercise shows that the median of the standard deviation of the log of wages 
increases when firms are ordered by quartiles of volatility of sales and NVA, which 
suggests that rent sharing does explain a portion of the changes in wages/salaries in 
the Indian firms.

As discussed above, the study is undoubtedly in need for further refinements 
where one can separate out the influences of risk- and rent-sharing arrangements 
in dictating wages. Further extension of these results, therefore, may include the 
following: First, we have shown that temporary shocks affect only the wages and 
have not considered the effect on employment. Firms can manage their risks even 
through retrenchment in the short run. Thus, implications on employment should 
be of serious concern in this framework. Second, the data does not allow us to con-
trol for workers’ characteristics—like age, level of education, skill, etc. Variations 
in these factors across the workers could also explain variation in wages. So far, 
what we have tested is indicative of the existence of risk sharing, but to establish 
risk sharing on a more robust ground, one needs to investigate three elements of 
risk sharing. (i) Labor market imperfections, which might restrict free mobility of 
workers between jobs, given that production workers are more mobile compared 
to workers who possess more firm-specific skills. This can be tested if we run the 
regression of wages in our model by incorporating a dummy for production work-
ers. (ii) A further extension of the model is possible if we consider the existence of 
trade unions in the manufacturing sector. If presence of labor unions affects wage 
determination significantly, then risk-sharing implications may also be refined as 
compared to the present case.
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Appendix 4A

Table 4.1  Descriptive statistics (chemical)
Name of the 
variable

Mean Standard 
deviation

Minimum Maximum No. of 
observa-
tions

Skewness Kurtosis

Log of 
salaries

− 0.314 0.7004 − 0.2000    1.2415 264 − 0.4325  2.7792

Log of sales/
capital 
employed

− 0.143 0.7624 − 0.26107 − 2.6853 244 − 0.5157  4.4460

Log of PAT/
capital 
employed

− 1.211 0.6759 − 3.168     0.7386 154 − 0.4984   3.2843

Log of NVA/
capital 
employed

− 0.747 0.6319 − 2.685     2.896 213     0.8952 12.8421

Table 4.2  Variance–covariance matrix (chemical)
Log of salaries Log of sales/

capital employed
Log of PAT/
capital employed

Log of net value 
added/capital 
employed

Log of salaries 0.4201331 0.2829851 0.1354523 0.5469987
Log of sales/capital 
employed

0.2829851 0.4105248 0.2115287 0.2587974

Log of PAT/capital 
employed

0.5469987 0.2115287 0.3893383 0.1876952

Log of Net value 
added/capital 
employed

0.1354523 0.2587974 0.1876952 0.3298879

Table 4.3  Comparing Fixed Effects vs Random Effects at the Industry Level
Industry Profit after tax

R2

FEM REM
Chemical ✓ 0.414878
IT ✓ 0.654245
Machinery ✓ 0.433263
Steel ✓ 0.470678
Industry Sales

R2

FEM REM
Chemical ✓ 0.688021
IT ✓ 0.974646
Machinery ✓ 0.935666
Steel ✓ 0.811363
Industry Net value added

R2

FEM REM
Chemical ✓ 0.560300
IT ✓ 0.789425
Machinery ✓ 0.773975
Steel ✓ 0.638195



103Appendix 4A 

Table 4.6  Measures of volatility
Panel A

Quartile of standard deviation of log 
Profits

Median of firm-specific standard deviations of log 
wages

 25 0.259306
 50 0.355312
 75 0.40305
100 0.329444

Panel B
Quartile of standard deviation of log
Net value added

Median of firm-specific standard deviations of log 
wages

 25 0.220117
 50 0.329444
 75 0.364435
100 0.404922

Panel C
Quartile of standard deviation of log
Sales

Median of firm-specific standard deviations of log 
wages

 25 0.220117
 50 0.334185
 75 0.364435
100 0.453404

Table 4.4  Regression coefficients for each industry type
Industry PAT/capital employed Sales/capital employed Net value added/capital 

employed
Chemical 0.7285796209 (20.449) 0.8307033204 (34.363) 0.7623792800 (26.249)
Machinery 0.6479675837 (14.84) 0.9587364126 (64.84) 0.8669796693 (31.34)
IT 0.8078641754 (17.07) 0.9903449199 (73.09) 0.8880217674 (23.95)
Steel 0.6820459176 (12.50) 0.8834109364 (17.63) 0.7849896694 (27.81)

All values are significant at 1 % level. The figures within parenthesis give the t ratios

Table 4.5  Lagged regression
Net value added
Risk sharing

Industry One-period lag Two-period lag (% change 
from lag 1)

Three-period lag (% change from 
lag 2)

Chemical 0.658 0.577 (− 12.3) 0.528 (− 9.28)
IT 0.715 0.637 (− 10.9) 0.567 (− 12.34)
Machinery 0.728 0.634 (− 12.91) 0.551 (− 15.06)
Steel 0.649 0.565 (− 12.94) 0.502 (− 12.54)
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5.1  Oligopoly in Product Market, Wage, and Profit

In the traditional analysis, when product and labor market are competitive, the em-
ployment level is determined by the equality of wage and value of marginal product. 
If the product market is monopolistic, wage is equal to marginal revenue product 
(MRP). If the industry operates in a competitive labor market in both the cases, 
wage is not influenced by conditions in the product market. However, employment 
is lower if the market is monopolistic, because production is lower under monopoly 
compared to that under perfect competition. Moreover, under such conditions there 
is no difference in the wage rate paid by different industries.

These results do not find support in the empirical evidence that labor with homo-
geneous skill often receive different wages. It is also found out that wage received 
by workers is positively linked with the profitability of the industry. When such 
positive relations exist, wage will be more in a labor market where the competi-
tion is weak in the product market. Thus, under these circumstances the nature of 
competition in the product market impacts the wage in a particular industry. The 
mechanism of this transmission of excess profit to wage needs better explanations. 
A literature has subsequently developed on this issue of rent sharing. The following 
discussion is based on the findings of this literature.

We present below different models on this profit sharing mechanism at the firm 
level. The first two models are based on the study by Blanchflower et al. (1996).

The first model captures the collective bargaining between the firm and the 
trade union. The trade union wants to maximize utility that depends on wage and 
employment and the firm wants to maximize profit. The employment by firm re-
sults in a positive payoff that is distributed between trade union and firm by means 
of bargaining. This model derives the result of rent sharing with the introduction of 
this bargaining in the wage settlement process.
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5.1.1  Bargaining Model

The approach in this model is to assume that the collective payoff is the product of 
the net utility of the workers and the profit. The union and the management bargain 
over this collective payoff.

We apply the Nash bargaining solution to find out the outcome.
The total pie to be distributed is:

 
(5.1)

in logarithmic term,

where θ  is the bargaining power of the employees, n is the employment, w is the 
wage, u is the utility of the workers, and π  is the profit.

w is the wage available outside the industry and this can be considered as outside 
opportunity.

The Nash bargaining solution involves maximization of the pie. This is shown 
as follows:

The bargaining solutions give

 
(5.2.1)

given that ,w nπ− =

 
(5.2.2)

where 
n nf wπ = − .

From (5.2.1),

 (5.3)

 (5.4)

where uw  is measured at some point between w  and w  (mean value theorem).
We get from (5.3) and (5.4)
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This result shows that wage is a markup over the reservation wage rate. This mark-
up depends on the relative bargaining strength of employees, represented by the 
ratio of exponents of bargaining power and the profit per employee. So, if the profit 
per employee rises in a firm, the wage rate also increases in that firm. This shows 
the positive relation between profit and wage rate.

Let us show the equilibrium employment in this scenario.
The profit function is:

 (5.6)

where π  is profit, R is revenue, and F is fixed cost.
Replacing the wage from Eq. (5.5), we get

 
(5.7)

where 1
1

1
s

θ
= >

−
.

The first-order condition is
 

(5.8)

This gives a maximum profit level under perfect competition and monopoly.
We present Fig. 5.1 to compare the wage under trade union in this situation of 

bargaining.
The profit-maximizing condition is that w

s
should equal

MRP
.

Figure 5.1 shows equilibrium with higher wage and lower employment when 
trade union is present. In this setup, we also see from Eq. (5.5) that when long-run 
profit is zero under perfect competition, wage comes down to w level. If profit is 
positive, wage exceeds the opportunity wage w. This shows that wage rises when 
profit is higher. This result implies that there is rent sharing.

Figure 5.2 shows this situation.
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Fig. 5.1  Employment under 
trade union
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In Fig 5.2, curve A represents the wage–profit combination corresponding to a 
given pie under monopoly and line B represents the wage–profit relation as given 
by the wage–profit Eq. (5.5) in our model. The wage in monopoly is OD and in 
perfect competition wage is w. This result is different from the result of traditional 
microeconomics that shows lower wage under monopoly at the same employment 
level or lower employment at the same wage.

5.1.2  A Competitive Model with Demand Shock

Let us consider another model where we introduce shock in the firm’s revenue 
function. The firm experiences parametric change in their revenues in various cir-
cumstances. Such change can come from an entry or exit of the firm in the industry, 
introduction of a new substitute or a complementary product, or a change in macro-
economic situation. For our purpose, we prefer to interpret this shock as a change in 
competition intensity in the market. A decrease in competition in the product market 
is regarded as an increase in a shock factor µ. We multiply the firm’s revenue func-
tion with this shock factor µ. This captures the fact that revenue of the firm rises 
when competition is less in the product market.

The profit function in this model is:

 
(5.9)

where µ  is a positive shock that affects revenue of the firm. This profit is subjected 
to maximization exercise.

Given ,n  ( , )uπ µ  is homogeneous of degree 1 in µ  and w.
We assume that ( , ) 0uπ µ ≥ .
The profit function as viewed by the firm is:

 (5.10)

where n is the labor demand.
Partially differentiating Eq. (5.10) with respect to w we get,

[ ]( , ) max ( )u f n wnπ µ µ= −

( )f n nwπ µ= −

w                                                            B 

  D

w
                                           A 

O             C

Fig. 5.2  Wage under perfect 
competition and monopoly
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(5.11)

Let l( w) be the labor supply function,
we therefore get

 (5.12)

by total differentiation

 (5.13)

 
(5.14)

here 0,wµπ ≤  implying that fall in profit by a rise in w will be less in a good time.
Under this assumption, d / d 0w µ ≥ .
This is a result that shows that wage is higher when the there is a positive shock 

in the form of a decrease in competition in the market. Alternatively, one can argue 
that wage will rise in a favorable macroeconomic condition.

The profit function is homogeneous of degree 1 and so we get,
 

(5.15)

Differentiating totally, we get

 (5.16)

By differentiating the profile function with respect to w we get,
 

(5.17)

replacing /d dwµ
 

(5.18)
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We again obtain a positive relation between wage and the profit rate.
The economic argument goes like this. In case of a positive shock, like decrease 

in competition, the firms want to produce more and therefore employ more labor. 
This increases wage but despite this increase in wage, marginal profit due to posi-
tive shock rises. Then, in the new equilibrium not only profit but wage also rises.

Let us now introduce oligopoly in the product market, and variation of skill in 
the labor market. These two features simultaneously can show the possibility of 
positive relation between wage and profit.

5.2  Comparison of Wage Under Bertrand  
Competition and Collusion

In this model, we introduce labor market in an oligopoly framework. At the outset, 
let us discuss the story behind this model. Two firms, say 1 and 2, in an industry 
produce differentiated goods and compete in the market. The workers may try to 
get work either in firm 1 or in firm 2. The skill and convenience varies from worker 
to worker and if this skill and convenience of a particular worker matches more 
with say, firm 1, she will get more payoff from a job in firm 1 than in firm 2. Some 
workers may be indifferent to working in either firm 1 or firm 2. Depending on the 
distribution of skill, each firm will face a supply of workers and wage, and cost of 
production of each firm will be determined accordingly. The firms may decide to 
compete or collude in the oligopolistic product market. Profit is more under collu-
sion. We show in terms of the following model that wage is more under collusion, 
implying a rent sharing.

The literature incorporates the issue of firm-specific skills in the analysis of la-
bor market. Dunlop (1944) and Hicks (1963) emphasize the role of firm-specific 
variables in the determination of wage rate. It is also established in the literature 
following Becker–Schultz views, that human skill is valued by the firms as it en-
hances firms’ profit (Acemoglu and Autor 2014). The approach here is to consider 
the market competition in the product market in the first stage with two differenti-
ated firms and then introduce the labor market in the second stage.

We make the following assumptions in this model:

1. There are two firms, producing differentiated goods in the market. The firms 
compete either in terms of price competition in Bertrand differentiated market or 
they enter into a collusion for joint profit maximization.

2. The product market analysis determines the equilibrium price in the market.
3. Once the price and demand is determined in the product market, the firms com-

pete in the labor market in terms of wage for the workers. It is a Hotelling-type 
competition under certain skill distribution.

We calculate the prices and wages under Bertrand competition and collusion. Un-
der Bertrand competition, the firms compete over price while under collusion, the 
firms maximize joint profit. The standard result is that under collusion, joint profit 
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is more. Our purpose here is to show that under collusion, not only profit but wage 
also is higher. This shows the possibility of rent sharing between the firm and work-
ers even without the intervention of trade union.

The demands faced by the two firms are as follows:

 
(5.19)

 (5.20)

The profit functions are:

 
(5.21)

 (5.22)

From the two first-order conditions we get the reaction functions,

 
(5.23)

 (5.24)

The above two reaction functions are the best response functions of the two firms.
Solving the above two equations we get:

 
(5.25)

 (5.26)

These prices are determined when the firms play Bertrand competition.

5.2.1  Collusive Oligopoly

The two firms instead of competing in the market may decide to collude and maxi-
mize joint profit. Let us now consider the equilibrium under collusive oligopoly. 
Note that since the products are differentiated, the firms may charge different prices 
even under collusion.
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Since the firms maximize the profit jointly, we have the following profit func-
tions:

 (5.27)

The first-order condition of profit maximization determines the following equilib-
rium prices:

 (5.28)

 (5.29)

It can be verified that under the condition that V is large, collusive price is larger 
than the Bertrand price.

Difference between Bertrand and collusive prices are given by

 

(5.30)

since V  is large and V gci> , i = 1 2, . Note g > 1.
The above result shows that under the reasonable assumption of V gci> , the 

collusive price is higher than the price under Bertrand competition.

5.2.2  Wage Competition

For the labor market, we apply the framework of the Hotelling model (1929) and 
assume that the skill level of the workers are distributed uniformly over a 0, 1 line. 
The worker whose skill matches exactly with the job gets the maximum payoff. The 
other workers have to pay a cost and therefore the payoff of a worker is:

 (5.31)

where z is payoff, w is wage rate, x is the location of the worker, and a is location 
of the worker whose skill matches exactly with the job.
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There are two firms, competing over the workers. The worker who is indifferent 
to working between the two firms is located at point x. Then we get the following 
equation,

 (5.32)

we assume t2 1=  without any loss of generality,
we get,

 (5.33)

this represents the supply of workers for firm 1.
The supply of workers for firm 2 is

 

(5.34)

First take the Bertrand case.
Let us assume that c kwi i= .
Firm 1 makes a unit profit from labor employment as follows:

 

(5.35)

similarly,
 

(5.36)

The firms maximize profit by solving the following conditions:
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The second-order conditions of maximization are satisfied.
The reaction equations are:

 
(5.37)

 (5.38)

From the above equations we get the following wages under Bertrand competition:

 

(5.39)
 

(5.40)

Whether w1 *  is bigger or smaller than w2 *  or not depends on a, b, and t1.

5.2.3  Product Market

Let us now consider the collusive oligopoly in the product market. Under collusion, 
profits of both the firms are higher than the Bertrand competition case.

The prices under collusion are:

 
(5.41)

where k > 0 and cost is linked to wage; i = 1 2, .
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(5.42)

Similarly,

 

(5.43)

The second-order conditions of maximization are satisfied.
The reaction equations are:
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from the above equations we get,
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(5.49)

Comparison of the above wages under collusive oligopoly with the wages under 
Bertrand oligopoly shows that wage rises under collusion. This implies a positive 
relation between profit and wage.

5.3  Product and Labor Market Deregulation  
and Unemployment

With the help of simple framework, Blanchard (2000) has discussed the effects 
of deregulation on unemployment. This discussion assumed significance since the 
1980s, when many of the European countries introduced reforms in labor and prod-
uct market. Economic slowdown of the 1970s prompted deregulation in product 
and labor market, and it was hoped that it would reduce unemployment and increase 
rate of economic growth. The form of liberalization was not only reducing the bar-
gaining power of the trade union but also reducing the entry barrier in the product 
market. The following model of Blanchard attempts to capture this reality.

Blanchard considers a monopolistically competitive market where the firms can 
compete with the prices of their differentiated products. Hence, the demand for the 

product of ith firm depends on i
p

P
 where pi  is the price on the ith firm and p is the 

average price of the industry. The demand function for the output Yi  can then be 
represented by:

 
(5.50)

where D(1) = 1; n = number of firms.
This implies that if one firm charges the same price as the industry price, it will 

get the average demand.
The model also captures the effect of increase in number of firms through its ef-

fect on elasticity of demand as follows:

 (5.51)

where σ  is the average elasticity of demand and n is the number of firms.
′ >g n( ) 0  under perfect competition, when n → ∞, g n( ) → ∞

σ  captures one aspect of product market regulation.
For simplicity, Blanchard introduces a simple production function,

Y Ni i= , where N  is the number of employees.
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For the labor market, Blanchard assumes that the real wage is determined by bar-
gaining between the employer and the worker. The worker has a reservation wage 
that depends on unemployment in the economy and the system of unemployment 
benefit, prevailing in the economy. Obviously, there is an inverse relation between 
unemployment and reservation wage. On the other hand, reservation wage rises 
when unemployment benefit is high. So we get,

 
(5.52)

where ′ <f u( ) 0. b  represents unemployment benefit and u  is the unemployment.
The workers want to maximize the net payoff, i.e., the gap between actual wage 

and the reservation wage while the firm bargains over the profit.
b captures one dimension of labor market regulation. Lower b implies less regu-

lation in labor market and this reduction in b constitutes one aspect of labor market 
reforms.

Under the assumption of linear utility, payoff of the worker is given by,

 
(5.53)

Payoff of the employer is given by,

 
(5.54)

since we assume Y Ni i= , we get,

 
(5.55)

Blanchard introduces an element of bargaining power β  enjoyed by the worker. 
This β  acts as the second dimension of labor market regulation. In this case, the 
bargaining power of the employer is 1 β− .

In this bargaining framework, it is further assumed that employment will be de-
termined by the equality of marginal disutility of labor and MRP, but wage will lie 
between value marginal product (VMP; labor demand curve) curve and the MRP 
curve. Higher the bargaining power of the workers, closer will be the real wage to 
the VMP curve.

Blanchard distinguishes between short run and long run in the standard way. 
Number of firms is fixed in the short run but in the long run firms can enter or exit, 
depending on the existence of supernormal profit or loss. We introduce an entry cost 
as one dimension of product market regulation. Blanchard assumes that entry cost 
is positively linked with the size of the firm, represented by the output of the firm 
and considers,

 (5.56)
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Thus, we get unemployment benefit ( b) and worker’s bargaining power (β ) as two 
dimensions of labor market regulation. Correspondingly, elasticity of demand ( )σ  
and entry cost ( c) act as two dimensions of product market regulation.

We consider the equilibrium in three steps. Let us first look at the equilibrium of 
the individual firm. In this model, where marginal product is unity, the employment 
is given by the equality of marginal revenue and the reservation wage. The real 
wage, however, is determined at some point between demand (VMP) curve and the 
MRP curve. This equilibrium is shown in Fig. 5.3. Under the assumption of linear 
utility, the contract curve joining MRP curve and demand curve is vertical but in 
general this contract curve is upward rising.

The product and labor market generates a rent µ that decreases with n. This rent 
is distributed between employers and the firms depending on the bargaining power 
of the two sides. Thus, if profit rises and wage rate rises, we get,

 
(5.57)

 (5.58)

In the partial equilibrium framework, regulations are good for workers. Higher 
markup, higher unemployment benefit, and higher bargaining power of the workers 
all lead to increase in real wage. If the contract curve is upward rising, employment 
will also rise along with wage.

5.3.1  General Equilibrium in the Short Run

In the short run, number of firms is given. There is, however, one important difference 
between our result of individual worker and the short-run equilibrium of the industry. 
Since it is a general equilibrium, we get the same price of every firm. In that case, we get,
 (5.59)
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If there is an increase in markup µ , the left-hand side will increase. In order to main-
tain the equality, there will be an increase in unemployment, which reduces f u( ). 
This maintains the equality in the above equation. Since any firm cannot maintain 
higher relative price in equilibrium, we get 

p
p

i = 1. Any increase in markup can be 
achieved only by rise in unemployment. Similarly, an increase in unemployment 
benefit b will increase unemployment so that above equation remains satisfied.

The real wage in this equilibrium is given by:

 
(5.60)

An increase in bargaining power of the workers increases real wage, with no ef-
fect on unemployment. An interesting point in the above equation is that real wage 
does not depend on unemployment benefits. An increase in unemployment benefits 
increases unemployment but does not increase real wage. An increase in markup 
reduces real wage and increases unemployment. The result may be linked to the 
insider–outsider model, where the unemployed outsider cannot reduce the wage 
rate and increase employment.

In Fig. 5.4, we show the VMP and MRP curves and the lines HM and HN rep-
resenting (1 ( )) ( )n bf uµ+  and (1 ( )) ( )n bf uβµ+ , respectively. Since ( ) 0f u <′ ,  
these two lines are upward rising showing a positive relation of (1 ( )) ( )n bf uµ+  
and (1 ( )) ( )n bf uβµ+  with employment. Corresponding to lower 0 ,µ µ=  we get 
the line HM and HN for (1 ( )) ( )n bf uµ+  and (1 ( )) ( )n bf uβµ+  respectively. When 
µ  is higher at 1µ  these lines are TR and TS, respectively. It is observed that when 

0µ µ= , real wage lies between OE and OG, (represented by ratio of OE and OG), 
corresponding to an employment level of OB. When µ  is higher and employment 
is less, real wage is also lower (represented by ratio of OL and OK).

5.3.2  General Equilibrium in the Long Run

In the long run, the firms enter and exit the industry until there is normal profit, i.e., 
the profit per worker equals the entry cost.
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Profit per worker is given by:

 
(5.61)

 (5.62)

Solution of the above equation determines n. From this relation, it is observed that 
if c falls, number of firms rises.

If the markup is represented by elasticity of demand, we get:
 

(5.63)

From (5.59) and (5.61) we get,
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The unemployment rate rises as ,β b, and c increases. A higher value of b leads to 
a higher reservation wage, and unemployment rises. Higher values of β  and c lead 
to a smaller equilibrium number of firms, which in turn, causes a higher unemploy-
ment rate by increasing markup. While a rise in β  increases unemployment, it keeps 
the wage rate unchanged. A rise in c on the other hand, increases unemployment but 
reduces the wage rate.

Since the trend of the global economy is towards reforms and deregulation in 
labor and product market, let us focus on the effects of deregulation, i.e., increase in 
σ  or decrease in c in the goods market, or decrease in b in the labor market.

Consider first an increase in the elasticity of demand, given the number of firms. 
In the short run, an increase in the elasticity of demand reduces markup and thus 
leads to a higher real wage and a lower unemployment rate. However, in the long 
run, lower markup and lower profit reduces the number of firms and the elasticity of 
demand is back to its original value. Then the equilibrium goes back to old markup, 
old real wage, and an unchanged unemployment rate.

Thus according to Blanchard’s model, product market deregulation, which in-
creases competition among firms but does not change the entry cost, is eventually 
self-defeating from the macroeconomic point of view.

Next, consider the second dimension of product market regulation, a decrease 
in the entry cost “c.” Since the number of firms is given in the short run, a decrease 
in c comes into the picture only in the long run. So there is no effect of decrease 
in c on the equilibrium unemployment and the real wage in the short run. This is a 
bit different from our result of a positive shock, where a decrease in competition, 
resulting in increase in marginal profit may increase wage. In the long run however, 
lower entry costs lead to an increase in the number of firms for which the markup 
falls. In this case, unemployment decreases, and the real wage increases. Thus, we 
get a standard result that in the long run, a decrease in entry costs is good for both 
the economy and the workers. By increasing competition, it increases the real wage 
and decreases unemployment.

A decrease in unemployment benefit b in the short run leads to a decrease in the 
unemployment rate, with no change in the real wage. Furthermore, because changes 
in b do not affect the profit rate, there is no change in the equilibrium number of 
firms, and the long run effects are the same as the short run effects.

In the short run, the decrease in the bargaining power of workers β  leads to a de-
crease in their real wage, as given in Eq. (5.65), but the equilibrium unemployment 
rate remains unchanged by the assumption of linear utility and vertical contract 
curve (under concave utility, wage falls and unemployment rises). Thus, in the short 
run, this dimension of labor market deregulation makes workers worse off.

In the long run, the reduction in β  leads to an increase in profits for existing 
firms. So new firms enter and markup falls. The lower markup leads to a decrease 
in unemployment. The effects on the real wage would seem a priori to be ambigu-
ous: Firms receive a larger share of the rents. But, because of higher competition, 
the rents themselves are smaller. As Eq. (5.67) shows, the two effects exactly cancel 
out: In the long run, the real wage is independent of .β
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Thus, in the Blanchard model we find out that deregulation in product market 
leads to a decrease in unemployment and a lowering of entry cost leads to an in-
crease in real wage. Most of the theoretical models in the literature Nickell (1999), 
Gerbach (2000), Blanchard and Giavazzi (2003), Ebell and Haefke (2003), and 
Spector (2004) derive similar results. The mechanism is that increased competition 
in product market reduces price and increases output, which in turn leads to more 
employment.

There are, however, a few other papers (Amable and Gatti 2000, 2004; Ko-
skela and Stenbacka 2005) that show different possibilities under which an in-
creased product market competition may not lead to more employment. The paper 
by Amable and Gatti (2000) considers a monopolistic competitive framework like 
Blanchard and Giavazzi (2003) but introduces efficiency wage, unemployment with 
endogenous hiring rate, and job separation rate. In this scenario, an increase in prod-
uct market competition may generate employment losses because it raises the job 
turnover rate, thus causing the efficiency wage schedule to shift upward.

Chen and Zhao (2010) consider Cournot model framework instead of the mo-
nopolistic competition. By introducing cost of investment in monitoring and re-
sultant shirking, this model shows that relationship between intensity of product 
market competition and employment may not necessarily be monotonic.

5.4  Labor Demand: Possibility of Giffen  
Input in Oligopoly

Although there is close similarity between the analysis of consumer’s and produc-
er’s behavior in economic theory, one major difference, often highlighted, is the 
absence of Giffen input in case of input demand, in contrast to existence of Giffen 
good in consumer’s case. This difference arises from difference in the nature of 
constraint and objective between the consumer and the producer. While consumer 
is budget constrained, producer has no such budget limitation. Therefore, consumer 
has to maximize utility subject to budget constraint but the producer’s objective 
is unconstrained profit maximization. It is assumed that if there is opportunity of 
profit in employing more inputs even with borrowing, producer can always manage 
to get that borrowed fund in order to buy inputs.

This result however ignores one constraint that producer faces in deciding on the 
optimum input use and production level. This constraint arises from the nature of 
competition in the market and output of the rival firms. If it is perfect competition 
or monopoly, this constraint is absent but under oligopoly, firm’s input demand and 
its demand response to any change in input price must take in to account the rival 
firm’s behavior. Given that, is it necessarily true that if input price falls, firm will 
always raise its demand? It can be shown in terms of a Cournot quantity competi-
tion model that if the firms differ in their production function, possibility of Giffen 
input cannot be negated. It may also happen that the total demand of the industry 
for the input may exhibit a perverse positive relation with input price, although 
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this possibility is absent in the standard case of linear demand and Cobb–Douglas 
production function.

This section is based on a standard Cournot model with two firms. Major depar-
ture from the standard model is on the assumption of asymmetric production func-
tion. Coexistence of different technologies in the same industry is not uncommon. 
In telecom industry, global system for mobile communications (GSM) and code di-
vision multiple access (CDMA) technology exist side by side. In steel industry, for 
a long period open hearth and Linz–Donawitz (LD) converter technology coexisted. 
When a new firm enters an industry with the latest technology, the incumbent and 
entrant exhibit diferent production functions. Given this reality, study of the effect 
of a change in input price on the demand for input in a market with asymmetric pro-
duction function, and observing the possibility of Giffen input can be an interesting 
contribution to the literature.

All standard textbooks on microeconomics discuss Giffen paradox in the area of 
consumer behavior and nonexistence of Giffen input in producer’s demand. Hen-
derson and Quandt 1980, Gravelle and Rees (2004), Silberberg and Walker (1984), 
Sakai (1974) discuss Giffen paradox in the context of separable utility function. Na-
gatani (1978) presents a diagrammatic exposition of substitution and scale effect for 
input demand and show why Giffen input does not exist. But study of input demand 
in the oligopoly market is not found in textbook analysis.

There is a small literature which dwells on the possibility of Giffen input for 
a particular firm in some nonstandard cases. Hughes (1981) shows that if for a 
multiproduct firm the aggregate demand for an input is broken down into specific 
demands attributable to each product, Giffen phenomenon may arise. Portes (1968) 
shows that for a sales maximizer firm, “Giffen case” may arise. Ilmakunnas (1981) 
extends this issue to multiproduct sales maximizing firm, but to our knowledge, the 
literature has not discussed the possibility that market competition may result in 
Giffen input case. Furthermore, there is no discussion in the literature as regards the 
existence of positive probability, howsoever small, of Giffen input phenomenon; 
not just for a particular firm but for the industry as a whole. This chapter addresses 
this issue.

Effects of change in parameters in the oligopoly market have been studied in sev-
eral papers. Seade (1980, 1986) and Levin (1982, 1985) are original attempts to go 
in to the question of comparative static analysis of Cournot oligopoly and study the 
effects of government regulation policies in such markets. Dixit (1986) discusses 
comparative static effects for oligopoly in general and for Cournot competition in 
particular for both two firms and more number of firms. Okuguchi (1993) consid-
ers comparative statics in Cournot in order to distinguish between the effects under 
profit-maximizing firms and under labor-managed firms.

In the discussion on comparative statics, stability of the market becomes the 
most important issue. Fisher’s analysis is a pioneering attempt in this regard. Hahn’s 
(1962) brief note simplifies the analysis and shows that just two conditions are 
sufficient for stability in Cournot model. Dixit (1986) also discusses the stability 
conditions. Another important requirement in the analysis of equilibrium is the 
question of existence. Frank and Quandt (1963) dwell upon this existence issue. 
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Ruffin (1971) considers another important issue of the effect of increase in the num-
ber of firms and argue that Cournot outcome tends to competitive behavior only in 
the absence of scale economies, thus highlighting the role of production function. 
Vives (2001) is a nice book on all these important points, concerning oligopoly 
pricing. But labor demand in oligopoly market and effects on it of a change in wage 
have not been discussed so much. There is, however, a huge literature on the study 
of input in the context of upstream and downstream firms. This chapter considers 
labor demand in particular, although the basic nature of the analysis can address 
other inputs like software or raw materials as well.

5.4.1  The Model

We consider a standard Cournot duopoly model with the following assumptions.

1. The inverse demand function

 (5.68)

is twice differentiable with ′′ ≤f 0 and ′ <f 0 and bounded from below. This as-
sumption helps in avoiding the complications that arise from convex demand 
function. Note that a linear demand function satisfies these restrictions on demand 
function.

2. The cost functions of both the firms are twice differentiable and monotonically 
increasing:

 (5.69)

3. The firms have asymmetric cost functions, both of which satisfy the above 
restrictions.

4. Demand is bounded from above.
5. Profit functions of the firms, given by

( ) ( )i i i iq P Q C qπ = −  is strictly concave in qi .
Linear demand and constant marginal cost satisfy this concavity requirements.

6. Firms follow zero conjectural variation, i.e., maximizes profit on the assumption 
that other firm’s output is fixed.

7. Marginal revenue facing, i, the firm is steeper than the demand function, i.e., 
q f fi ′′ + ′ < 0.  This is Hahn’s stability condition.

For linear demand it becomes ′ <f 0, which is automatically satisfied by downward 
sloping demand curve.

8. Firms have different production functions for the output that results in different 
cost functions. There are two inputs—labor and capital which the firm uses opti-
mally to minimize cost.

P f Q= ( )

C C q C q C qi i i i i i= ′ > ′′ ≥( ), ( ) , ( ) .0 01
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9. The input prices are exogenously given to both the firms. Under cost minimiza-
tion, firms equate relative input price ratio and the marginal productivity. For 
simplicity, we consider the rental price of capital as unity.

Hahn (1962) has given conditions for stability. Frank and Quandt (1963) have given 
conditions for existence. The above assumptions satisfy those conditions. More-
over, in our example we restrict ourselves to linear demand conditions and constant 
marginal cost under Cobb–Douglas production functions so that existence and sta-
bility are guaranteed.

Lemma: The effect of change in wage on the output of an individual firm is un-
certain in Cournot model.

In the Cournot model, we get the following profit functions:

 
(5.70)

 (5.71)

The first-order conditions are:

the above equations solve for q w1
* ( ).

Okuguchi (2010) has argued that for normal input if wage rate rises, industry 
output falls, but effect on individual firm’s output is uncertain.

To see this, consider the parametric effect of change in w  on qi.

 

(5.72)

 (5.73)

the sign is uncertain on account of the indeterminate sign of the cross-partial deriva-
tive of revenue function.

Proposition 1 

a. While under perfect competition and monopoly the input demand is always 
inversely related to wage, this relation is indeterminate in the Cournot model. 
This leaves the possibility of Giffen input open.
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b. In the Cournot model, the total effect of wage change on input demand is the sum 
of substitution effect, scale effect ,and competition effect. The last effect can lead 
to Giffen phenomenon in case of input demand.

Consider Eqs. (5.72) and (5.73). Under perfect competition and monopoly, the sec-
ond term of the numerator of Eqs. (5.72) and (5.73) is absent. The denominator is 
then positive and the numerator is negative by the second-order condition of profit 
maximization. Then the effect on qi  is definitely negative. But under oligopoly, the 
sign of the derivative is uncertain.

The effect of change in wage on the labor demand can be considered from an-
other side. In order to explore the effect of change in wage on labor demand further, 
let us consider the production theory that shows that (see Appendix)

 
(5.74)

 

(5.75)

The first term of the right-hand side is negative on account of substitution effect.
From profit maximization condition, under perfect competition and monopoly,

 (5.76)

By definition, 0/i iL q∂ ∂ >  for normal input, and ∂ ∂ <L qi i/ 0  for inferior input. So 
from (74) and (76) for normal input, ∂ ∂ <q wi / 0, i.e., qi

 falls as w rises but for 
inferior input it is ∂ ∂ >q wi / 0.

 

(5.77)

Both the terms in the above equation are negative and hence there is no Giffen input 
under perfect competition and monopoly.

In Cournot quantity competition, we get:

 
(5.78)
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the sign is indeterminate since sign of the second term is uncertain on account of 
the ′R12 term.
c. The genesis of this indeterminacy can be further explored by decomposition of 

the total effect.

Assume r = 1, without any loss of generality. Then labor demand in the Cournot 
model, say of firm 1, has the following function:

 (5.79)

The first term is substitution effect, which is negative. The second term is called 
scale effect,which is a sum of output effect and profit-maximizing effect. It is also 

negative under the result 1

1

.
L C

q dw

∂ ∂ ′=
∂

 The third term which represents the competi-

tion effect has no determinate sign. This term may actually give rise to the possibil-
ity of Giffen input in the context of oligopoly.

In the two-firm scenario, this perverse relation can arise for both normal and 
inferior input.

Rewrite Eq. (5.77) as under and get ∂q

dw
1  by the bracketed term:

 

(5.80)

The term in the parenthesis is the product of two negative values and hence posi-

tive. If labor is normal to both firms 1 and 2, 1 2

1

0, 0
L

dw

dC

q

′∂
∂

> >  and the last term is 

positive. Similarly, if labor is inferior to both firms 1 and 2, 1 2

1

d
0, 0

d

L C

q w

′∂
< <

∂
 and 

the last term is positive. If it now so happens that this positive value exceeds the first 
two terms, we get labor as Giffen input to a firm. More interesting case is when the 
effect of a change in wage on labor demand is negative not just for a particular firm 
but for the industry as a whole.

5.4.2  Analysis in Terms of Labor

Although we can get our results with a standard Cournot model of output, we con-
sider here a model in terms of labor. This brings equilibrium choice of labor directly 
into the model and also helps us to check whether total industry demand can also 
fall as wage falls. In Sect. 5.3, where we present illustrative examples, it is shown 
that the estimates of equilibrium output, labor demand, etc. are identical in both 
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approaches, as it should be the case. We first consider a fixed coefficient production 
function and then a Cobb–Douglas production function.

Fixed Coefficient Production Function

We take Leontief-type production functions for firms 1 and 2 with different coef-
ficients:

 (5.81)

 (5.82)

then we get,

The profit functions are

 (5.83)

 
(5.84)

solving for the following first-order conditions we get,
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This clearly shows that any firm may demand more labor when wage rises, but 
total demand for labor is inversely related to wage. In Leontief production function, 
input substitution effect is zero and therefore competition effect outweighing scale 
effect is enough to produce Giffen input. Let us therefore see whether this result 
holds for Cobb–Douglas production function as well.

Cobb–Douglas Production Function

We consider a Cobb–Douglas production function exhibiting constant returns to 
scale (CRS):

and

where γ θ≠ .
We take linear inverse demand function of the following form:

Without any loss of generality, we assume r = 1.
Under the cost minimization exercise by the firms, there is a one-to-one corre-

spondence between capital and labor, given by the expansion path. Hence, substitut-
ing labor for capital in the production and cost function, we get a relation between 
qi and Li. We write this relation as 1 1q aw Lα=  and 2 2q bw Lβ=  where 0 1α< <  and 
0 1β< <  and α β≠ .

This relation between q and L satisfies cost minimization. In contrast to Leontief 
function, wage enters the quantity—labor relation in this case.

The profit functions are:
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 (5.90)

 
(5.91)

we assume that 1 0α β− − ≥  and 1 2 0β− ≥  to make any rise in w sufficient to shift 
both the reaction lines leftward.

Solving for the first-order conditions, we get the following equilibrium labor 
demands:

 

(5.92)

 

(5.93)

We shall check whether firm’s labor demand can be positively related with wage 
and if so, whether total labor demand of the industry can show positive relation as 
well. For this purpose, we consider Fig. 5.5.
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Fig. 5.5  Reaction functions in a duopoly
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In Fig. 5.2, we show the reaction lines and also an iso-labor demand line AB, 
passing through the initial equilibrium point. If the new equilibrium point after the 
wage raise lies above this equilibrium, only then total labor demand rises. Suppose 
without loss of generality, reaction line of firm 1 has an absolute slope greater than 
one and reaction line of firm 2 has absolute slope less than one. Then, when both 
reaction lines shift to the left, total labor demand cannot rise. Hence, for industry 
demand to rise, both reaction lines must have slope greater than unity in the labor 
plane. But stability requires that R2 must intersect R1 from below in the L L1 2

 plane.
Look at Fig. 5.2. Figure 5.2 shows that in the labor plane we get two reaction 

lines both having slope greater than unity. Initial labor demand is OG by firm 1 and 
EG by firm 2. When wage rises, both reaction lines shift inward and new equilib-
rium point is F. Labor demand of firm 1 rises to OH, which shows Giffen phenom-
enon. Labor demand by firm 2, however, falls and total demand for labor also falls, 
as new equilibrium point is below the iso-labor demand line AB.

Consider production functions

and find out that there is a positive relation between wage and demand for labor of 
firm 1. Also find out that total demand for labor is negatively related with wage rate.

5.4.3  Giffen Input for Industry

In this section, we show the example for the situation where a fall/rise in input price 
may lead to fall/rise in total input demand even in the case of linear demand and 
Cobb–Douglas production function. This result is definitely very important in the 
sense that during recession when wage falls in some industries, employment may 
actually fall, not because of fall in demand but because of market competition effect 
where change in wage prompts asymmetric change in output levels of firms.

A real-life example can be cited in this regard. Suppose in a less developed econ-
omy, an ordinary fishermen firm and a trawler firm catches fish in a Cournot-type 
game, labor in the trawler firm is more productive compared to labor in the ordinary 
fishermen firm. A fall in wage can increase the employment in trawler firm by a 
small number, but that may increase the output to such an extent that output of firm 
2 falls. This fall in output actually reduces employment by a big number, exceeding 
the increase in employment in trawler firm.

An Example

We consider the following production functions,

q aL K q K L a1 1
9 10

1
1 10

2
1 2 1 2 1= = >/ / / /,  
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under the assumption r = 1, we get

Let the market demand function be given by:

From first-order condition, we solve for q q L1 2 1, ,  and L2 .
If we take A = 3.4, w = 4, b = 1, h = 1/40, g = 1, and a = 3, we get that labor demand 

for firm 1 falls as wage falls, labor demand for firm 2 falls as wage falls, and the 
total demand for labor falls as wage falls.

This result shows that when market is oligopolistic, even in a simple Courn-
ot model framework, nothing is predictable about labor demand. Any parametric 
change may set in motion such dynamic adjustment so as to give unusual results. 
The explanation of Giffen case is as follows. In Cournot model, firms compete over 
quantity and reaction curves are negatively sloped. If there is a rise in wage, both 
reaction lines shift downward but under our assumption of heterogeneity, the extent 
of shift varies. As a result, it is possible that even if reaction curves of both firms 
shift below, output of one firm goes up. If now this increase in output needs hiring 
of more labor, it may outweigh the substitution effect and Giffen case arises. Now 
if the rise in labor demand by one firm exceeds the fall in labor demand of the other 
firm, total industry demand for labor may also fall.

Thus heuristically, Giffen input appears in the following cases:

1. Market has Cournot competition.
2. Firms are heterogeneous in terms of production function.
3. As wage rises, competition effect must promptly increase in output of one firm.
4. Increase in output of the firm is necessary but not sufficient for its having posi-

tively sloped input demand curve.
5. It is also necessary that competition effect must outweigh the substitution and 

scale effect.
6. If the demand responses are asymmetric, even total labor demand may rise as 

wage rises.
7. No input need to be inferior. The result holds with CRS and linear expansion 

path.

This result has following practical importances:

1. Government intervention in the form of wage control may backfire. Wage cut 
may lead to fall in labor demand.

2. Wage change affects the concentration ratio in the industry.
3. Wage increase favors some firms and therefore some firms may support mini-

mum wage legislation in the name of social responsibility but motive may be 
purely economic.
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Appendix I

Cost minimization and comparative statics

The first-order conditions are

The comparative static effects are calculated from

Input substitution effect
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6.1  Traditional Analysis

Demand for labor is considered as a derived demand in the microeconomic theory. 
It is a derived demand because the demand for labor depends on the demand for the 
output in production of which labor input is used. Thus, the labor demand curve is 
determined from the product market. This demand for labor and the supply of labor 
together determine the wage rate and employment. In classical economics, growing 
supply of labor leads the wage rate to the subsistence level in the long run, although 
in the short run wage may rise on account of rising demand for labor. The neoclas-
sical economics enriches the literature on wage determination by introducing the 
marginal analysis and using marginal product in the determination of wage (Blaug 
1962).

The classical and neoclassical economic theory posits the existence of a homo-
geneous labor market for the entire economy. If labor market is unified, labor in one 
industry can shift to another industry. In that case, we get a horizontal labor supply 
curve for an industry. In such a homogeneous labor market, the total labor demand 
and total labor supply determine the economy-wise wage rate. One particular in-
dustry faces a horizontal supply curve at this wage, and change in demand in one 
industry does not affect the wage rate.

It is possible to revise the abovementioned standard model by introducing industry- 
specific labor supply. This makes the labor supply curve faced by the industry up-
ward rising. Under such circumstances, the long-run product supply curve of the  
industry in question is upward rising, and this industry is an increasing cost industry.

The traditional textbook microeconomic theory also considers labor market for a 
monopolistic industry. Under monopolistic product market, the labor demand curve 
is given not by the value of the marginal product (VMP) curve but by the marginal 
revenue product (MRP) curve. Multiplied value of the price and marginal product 
gives the VMP while the MRP is derived by multiplying marginal revenue and 
marginal product. Under perfect competition, marginal revenue is the same as price, 
and therefore VMP and MRP are the same. But under product market monopoly, 
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marginal revenue is less than the price and therefore MRP is less than the VMP. 
On account of this difference in labor market equilibrium condition under perfect 
competition and monopoly, the employment is less under monopoly than that under 
perfect competition. If employment is to remain the same, wage has to be lower un-
der monopoly. This lower wage in monopoly is termed as monopolistic exploitation 
by Joan Robinson (1933).

The monopolist may also be a monopsonist, implying that it is a single seller in 
the product market and a single buyer in the labor market. The monopsonist faces 
an upward-rising labor supply curve. This means that the marginal expense for each 
labor is rising and greater than the average expense of labor. The labor gets equi-
librium average wage, which is less than the marginal expense, generating another 
type of exploitation, namely monopsonistic exploitation.

The term exploitation is used on the basis of the presumption that a worker should 
get wage equal to the VMP. Under monopoly in the product market, wage is less 
by the difference between VMP and MRP, resulting in monopolistic exploitation. 
When the same monopolist is also a monopsonist, the wage is even less by the dif-
ference between marginal and average wage, termed as monopsonistic exploitation.

It is possible to introduce the trade union in this neoclassical setup. Under perfect 
competition in the labor market, a trade union can raise the wage but only at the cost 
of employment. The trade union imposes a wage floor in the labor market. Demand 
for labor is less at the higher wage rate and hence employment is less. This reduc-
tion in employment with an increased wage is the standard result of market analysis 
that price floor leads to excess supply under perfect competition. Thus, if both prod-
uct and labor markets are perfect competitive, the result of trade union intervention 
is unemployment in the market. Even when the product market is monopolistic and 
the labor demand curve is represented by an MRP curve, the advent of trade union 
results in a similar fall in employment.

If, however, the market is characterized by monopsony, the trade union can raise 
wage and employment simultaneously. In this case, the marginal and average wage 
is equalized at the wage level determined by the trade union, and monopsonistic 
exploitation disappears.

6.2  Limitations of the Traditional Theory

An important question that arises is whether the competitive model is the true repre-
sentative of the reality of the labor market. This question is important not just from 
the microeconomic point of view but also for macroeconomics, since this issue is 
linked with the question of unemployment in the aggregate economy. Whether the 
market clears by the market mechanism is an important issue of macroeconomics. 
This has led to the development of different schools of macroeconomics.

The perfect competitive product market along with a perfect competitive labor 
market implies that firms will pay the same wage to every employee with identical 
skill, irrespective of profitability. This happens because each firm faces identical 

AQ2



1416.2  Limitations of the Traditional Theory 

perfectly elastic labor supply curve. Such a model is relevant to study the agricul-
tural labor market characterized by unskilled labor. We may find in the rural areas 
of less developed countries (LDCs) that rice and wheat farms pay the same wage 
to the agricultural workers. But as we consider the labor market of the industry and 
service sector, the situation is different, as explained below.

First of all, employment in industry and service sector is usually long term in 
nature. Consider the following example. Consumers buy daily necessities from the 
grocers. Firms buy labor input from the workers. Do the consumers enjoy the same 
power of command over the grocers as the firms enjoy over their employees? Are 
the grocers and the employees on the same footing, so far as the activity of sale is 
concerned? The expected answer to this question is that firms enjoy much more 
power in buying labor services than the consumers in buying groceries, while em-
ployees enjoy much less command compared to the grocers in sales of their respec-
tive items.

This implies that from the economic point of view, the firms’ act of purchase of 
inputs is not exactly the same as the other market transactions in the market. Had 
there been only temporary workers who would sell a particular labor service like the 
electrician fixing a problem of an electrical gadget and had there been plenty of jobs 
around, the position of the workers would have been similar to that of the grocers. 
As grocers can refuse to sell a good if a buyer does not pay the right price, a worker 
could also refuse to deliver his service if proper prices are not paid. But the very 
existence of firms and its ownership of specific assets, with which workers have to 
work, have made the situation different. The firms want to come into a long-term 
contract with the workers for several inherent benefits. The workers also like to 
enter into a similar long-term contract. The existence of firm-specific assets makes 
the workers also firm specific. Thus, the assumption of a homogeneous worker of 
the competitive market is not applicable in the case of an industry as it is in the case 
of small-farm agriculture.

In view of this existence of firm-specific assets and workers, bargaining often 
takes place in the industry or service sector labor market. In this case, rents are 
divided on account of bargaining between the firm and its employees. Rents may 
also be divided on account of a contract of risk sharing. Another possibility of rent 
sharing is the matching of the skill of the worker and work of the firm. Under each 
of these, there may be a link from profitability to wage of the worker.

We can now point out a few limitations of the traditional model. The first limita-
tion that we discuss is that the empirical observation of a positive relation between 
profit level and wage is not captured in the traditional model. Consider a situation in 
which the labor supply curve is upward rising. In Fig. 6.1, the labor demand curve 
under perfect competition is the VMP curve, while the labor demand curve under 
monopoly is the MRP curve. It is observed that with rising labor supply curve wage 
rate is less under monopoly, although profit is more under monopoly.

In Fig. 6.1, G is the equilibrium point under perfect competition, and F is the 
equilibrium point under monopoly. It is found out that wage and unemployment 
under monopoly is less than that under perfect competition. So the traditional model 
cannot capture the result that wage may rise with profit.

AQ3



142 6 Labor Unions: Concepts, Models, and Public Policies

We can mention a few other limitations of the traditional analysis. We attempt to 
show in Chap. 5 how the subsequent development of the literature addresses these 
limitations. One limitation is the consideration of a simple structure of the trade 
union that does not introduce bargaining. We shall discuss some models that con-
sider different aspects of the trade union and employer interaction.

Another major limitation of the traditional analysis is nonconsideration of oli-
gopoly, which happens to be the predominant market structure in the modern world. 
We show in Chap. 5 the implication of oligopolistic product market on wage and 
employment. In this respect, we discuss the impact of increased competition on the 
labor market. The most important issues of the product market and labor market 
interaction are the following questions.

1. Whether there is a rent sharing between the profit earners and wage earners when 
there is an excess profit. This is important because if this is the case, then there 
will be an implication of intensity of competition in the market on the wage and 
employment. This will show the importance of product and labor market interac-
tion in the right perspective.

2. If such rent sharing exists, as is empirically observed, what are the circumstances 
when such rent sharing is possible?

In Chap. 5, we try to find out answers to these questions. We also focus in Chap. 5 
on another aspect of the labor market, which resembles the situation of transition 
economies. This is the oligopolistic interaction between two types of firms, say one 
modern and the other traditional. The firms will have two different production func-
tions in this case. We shall show that under such circumstances, it is possible to get 
the phenomenon of Giffen input.

A further thoroughly researched area of literature is the effect of deregulation in 
the product and labor market on the output and employment in an economy. The 
world has witnessed wide-scale liberalization since the privatization drive of Mar-
garet Thatcher (ex-Prime Minister of the UK, 1979–1990) in the 1980s. We present 
Blanchard’s model in Chap. 5 to throw this aspect of product and labor market de-
regulation. We shall make a short analysis of an important concern of the transition 
economies—the impact of trade union on investment and R&D in this chapter. We 
shall focus on the hold up and time inconsistency problem in this regard.
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Fig. 6.1  Employment in  
different markets
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6.2.1  The Bargaining Model

The model by Dunlop (1944) introduces the role of trade union in determination 
of employment and wage in a firm. Two other seminal models in this regard are 
Leontief (1946) and McDonald and Solow (1981). We get three variants of the 
trade union model (see Heijdra 2009 for a nice exposition of these models). In the 
first variation, known as monopoly union model, it is assumed that trade union can 
unilaterally impose and execute a wage demand, and management determines the 
employment level corresponding to this wage. In the second variation, it is consid-
ered that trade union and management bargain over the trade union’s utility and the 
firm’s profit. The outcome in this case is Pareto suboptimal, and therefore there is a 
third variation where there is efficient bargaining.

It is argued in the bargaining model that there is a monopoly trade union that 
wants to maximize its utility. The utility function of the trade union is a function of 
wage and employment:

 (6.1)

where w is the wage and L is the employment:
Vw > 0  and VL > 0 .
Under the standard assumptions of monotonicity and convexity of preference, 

the indifference curves of the trade union are downward sloping and convex from 
below. The union wants to reach the highest indifference curve subject to the labor 
demand.

The labor demand is derived from the iso-profit curve derived from the profit 
equation,

 (6.2)

where f L K( , ) represents production function and other variables have standard 
meaning.

The slope of the iso-profit curve is

where L Lpf wπ = −  and w Lπ = − .
Lπ  is positive for low L and then zero and thereafter negative. So iso-profit curve 

is inverted “U” shaped. At any given employment, maximum reservation wage is 
given by the highest point of the iso-profit curve,
where 0.L Lpf wπ = − =

This however represents nothing but the equation of the VMP curve of the 
traditional analysis.
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The trade union maximizes,

 (6.3)

The constraint here implies that the equilibrium should be on the labor demand 
curve. Suppose θ  is the exponent of the trade union’s utility in the bargaining pie. 
When 1θ = , we get the monopoly union model. In the right-to-manage model, we 
get 1θ ≤ . Thus, the right-to-manage model is a general case and the monopoly 
union model is a special case.

The trade union will choose the point where its indifference curve is tangent to 
the VMP curve. In Fig. 6.2, we show the derivation of the labor demand curve and 
the equilibrium in the labor market with the trade union.

In Fig. 6.2, we find out the locus of the top points of the iso-profit curves as the 
labor demand curve, which is also the VMP curve. In Fig. 6.3, we show that the 
trade union maximizes the utility at the tangency point between the labor demand 
curve and the indifference curve. The outcome shows higher wage and lower em-
ployment, compared to nontrade union model. Suppose the outside wage rate in the 
market is w* that makes the reservation wage rate for the worker. Under perfect 
competition, the firm will face the supply curve w*, and the employment would 
have been LPC.

( , ) subject to 0.L LV V w L pf wπ= = − =
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We can take the utility function of the unionized worker, which the trade union 
actually represents as,

 (6.4)

where L is the employment in the unionized job and N is the total work force. Thus, 
L

N
 is the probability of getting a job in the unionized firm.

The utility is maximized when,

 (6.5)

 (6.6)

 (6.7)

where e L
w

LL
d

w= −  is the elasticity of labor demand.

This shows that, other things remaining constant, lower the demand elasticity of 
labor, larger is the difference between the wage of the unionized firm and the wage 
of the nonunionized firm.

Consider in this regard the case of two firms—one unionized and the other non-
unionized. Let the total labor available for employment be N. We measure the wage 
of the unionized firm in the left vertical axis and the wage of nonunionized firm in 
the right vertical axis. With no union, the wage will be determined at wc level with 
full employment. But if firm 1 is unionized, wage rate in firm 1 is wT with the mo-
nopoly trade union. The market-clearing wage for firm 2 in that case is w0. Thus, the 
union leads to wage dispersion among firms. Now, assume an outside opportunity 
that gives an outside wage of w*. w* can also represent the unemployment benefit. 
In this case, wage in firm 2 will only fall to w* but an unemployment of LT L2 is 
created (Fig. 6.4)

6.2.2  The Right-to-Manage Model

In the monopoly trade union model, the trade union sets a wage which the employer 
accepts, and only determines the employment level. This is like imposition of a 
minimum wage in a perfect competitive market where there is a rise in wage but fall 
in employment. An alternative model can be where the employer and trade union 
bargain over the trade union’s utility and the employer’s profit.
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We can think of a Nash bargaining solution where the problem is to maximize

subject to 0L Lpf wπ = − =
where V  and π  are the reservation utility of the workers and the reservation profit 
of the employers.

The constraint here implies that the equilibrium should be on the labor demand 
curve. In the monopoly trade union model, [ ( , ) ]V w L V−  is maximized which im-
plies that in that case 1θ = . Thus, the right-to-manage model is a general case, 
and the monopoly union model is a special case. When 1,θ <  wage is lower and 
employment is higher. In Fig. 6.5, we show that the Nash bargaining solution is to 
the right of the earlier solution at point A. Point A represents the monopoly trade 
union equilibrium while B represents the equilibrium in right-to-manage model of 
Leontief (1946).

The exact location of the equilibrium point under the right-to-manage model 
depends on the bargaining strength. If the worker union has more bargaining power, 
the equilibrium point will move closer to point A. In case the employer has the full 
bargaining power, the equilibrium point will be F where wage rate is equal to the 
competitive wage.

log [ ( , ) ](1 ) log [ ( , ) ]Max Z V w L V w Lθ θ π π= − − −

Fig. 6.5  Right-to-manage 
model
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6.2.3  The Efficient Bargaining Model

One important feature of the above equilibrium in the right-to-manage model is that 
the outcome is Pareto inefficient. Note that at the new equilibrium point B, the trade 
union’s indifference curve does not touch the iso-profit curve tangentially. Since 
the constraint that equilibrium must take place on the demand curve is imposed, the 
equilibrium takes place off the tangency point, implying that some other combina-
tion of w and L can increase the utility of the trade union without reducing profit. 
On the basis of this possibility, there is equilibrium with efficient bargaining, as 
discussed in the McDonald and Solow model (1981; Fig. 6.6).

where V  and π  are the reservation utility of the trade union and reservation profit 
of the firm management, respectively.

From the first-order conditions of the above equation, we get,

 (6.8)

This implies that the slope of the indifference curve of the trade union is the same 
as the slope of the iso-profit curve. Again, it is observed that the marginal profit of 
labor is negative not zero. This implies that the equilibrium with efficient bargain-
ing is not on the labor demand curve, but to the right of the labor demand curve. 
Note that there is no constraint in this model, and therefore there is equilibrium at 
the tangency point of the iso-profit curve and the indifference curve of the trade 
union. Depending on the value of θ , there will be different equilibrium points on 
the contract curve.

log[ ( , ) ](1 ) log[ ( , ) ]Max Z V w L V w Lθ θ π π= − − −

L L

w w

V

V

π
π

=

0 since , 0 and 0.L w
L L w w

w

V
V V

V

ππ π= < > <

Fig. 6.6  Efficient bargaining 
model
 



148 6 Labor Unions: Concepts, Models, and Public Policies

6.3  Trade Union and Investment

A major issue of discussion as well as of concern is whether the trade union is a 
barrier to investment and adoption of new technology. The main question is that 
whether the trade union, fearing loss of job, will oppose investment and innovation. 
The theoretical results depend on the structure of bargaining, elasticity of labor 
demand, and the threat perception of the union. Several papers have addressed this 
important problem. There are several dimensions to the effects of unions on innova-
tion and technology. Unions can affect the level of investment in R&D, which in 
turn can affect the rate of innovation. Unions can affect the adoption of technologi-
cal change in the workplace and, hence, productivity growth. Unions can affect the 
firm’s ability to gain fully from the benefits of new technology. Furthermore, if the 
type of project affects the rent appropriation, the unions might influence the type of 
investment project undertaken.

An important aspect of bargaining by the union is the possibility of a “hold up” 
in case of investment that changes the optimal decision making on input combina-
tion in the future. Investment means a freedom to the firm to choose capital stock. 
Thus, investment makes capital a variable factor that increases the demand elastic-
ity of labor. Now, as it is shown, a rise in elasticity of demand for labor decreases the 
gap between utility from wage set through bargaining, and the utility from reserva-
tion wage. In this situation, the union may try to reduce investment. This is also the 
common perception of trade union that it plays the role of audits.

But the story does not end here. If investment does not take place, the output 
falls, and the workers and the union suffer in the long run. So, if the union is forward 
looking, it may gain as a whole by allowing investment, and accepting lower wage 
in the future. Thus, if a two-period analysis is made where investment takes place 
in the first period and capital stock rises in the second period, it can be shown that 
utility maximization by the union implies a lower wage rate in the second period 
(Heijdra 2009). So, the union can agree on a wage agreement where the second-
period wage is lower.

Simons (1944) focused on the negative impact of the trade union on competition. 
In a similar vein, the model of Grout (1984) shows the negative impact of unions on 
investment through a generation of “time inconsistency” and a “hold-up” problem. 
Time inconsistency implies a scenario where a promise made in period 1 becomes a 
dominated strategy in period 2, and therefore there is an incentive to renege on the 
promise. In this case, a rational economic agent does not trust the promise, unless 
there is credible commitment. Under the hold-up problem, one contracting party 
enjoys in period 2 extra bargaining powers, which it may use to derive extra benefit 
at the cost of the other party. In case of a management union contract, once an R&D 
investment project is executed and capital stock rises, it is possible for a union to 
“hold up” the shareholders by demanding higher wages. So if the agreement is not 
binding, despite union showing their readiness to accept lower wage, the manage-
ment may not trust the union, and the investment may not be forthcoming in a firm 
where union is ensconced.
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The above problem can be represented by an extensive form game. It can be 
shown that the question of investment by a unionized firm produces a game of pris-
oner’s dilemma. We present below such a game.

Stage 1                                                 Choice of firm on investment  

Stage 2                                                          Choice of union 

      High wage               Low wage         High wage

Pay offs:  Firm             6          5                                 8          4 

The above figure shows the prisoner’s dilemma problem in terms of an extensive 
form of a simple game. In stage I, the firm chooses investment (“high” or “low”) 
and in stage II the union chooses the wage (“high” or “low”). The best outcome for 
both union and the firm is high investment and low wage. The payoff of the union 
is high in this case because high investment gives more employment and although 
wage is low in a relative sense, it may be greater than the wage under low invest-
ment. So the union may agree to a low-wage strategy provided the firm chooses 
high investment. However, the union cannot credibly commit to a low-wage strat-
egy in advance. Once the investment is made, the best response of the union is to 
pressurize the firm for a high wage. This will give the union a higher payoff of 7 
instead of 6 under low wage. Since the firm knows this possibility, the best response 
for it is to choose a low investment policy. The only sub-game perfect equilibrium 
therefore is the (low investment, high wage) outcome.

This is a one-shot prisoner’s dilemma game, and the result may be changed if 
we consider a different structure of the game. For example, the relationship of the 
management and union may be long run. If instead of one-shot game we consider 
the infinitely repeated game, cooperation is the outcome. If it is a finite game, the 
future discount rate of the union plays an important role. The union is likely to have 
a lower time horizon compared to the firm. Moreover, the workers do not enjoy any 
property right over the job. Therefore, it is difficult to find a way-out from the time 
inconsistency problem, involved in management union agreement on investment.

6.3.1  Union Quasi-Rent Seeking and Decline in Unionization

Another question that arises is whether the lower profitability in unionized firms 
reduces investment in R&D. It is more or less universally found out on empirical 
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studies that union reduces profits of the firm (Hirsch 1991). However, sometimes 
it is argued that, if unions merely redistribute excess profits from shareholders to 
workers, then there may be no effect on R&D. Modigliani and Miller theorem ar-
gues that distribution of profit is immaterial for investments under efficient capital 
market hypothesis (Modigliani and Miller 1958). But capital markets are hardly 
completely efficient in reality, and thus payment of fewer dividends in a unionized 
firm may make mobilization of capital difficult. Empirically, many researchers have 
found supporting evidence that the financial constraints seem to bite more tightly 
for R&D than other forms of investment (Bond and Van Reenen 2002).

Since the 1980s, there is a tendency of decline in unionization all over the world 
including emerging countries. There are several explanations for the decline in 
unionism. One explanation is the structural change in the economic pattern brought 
forward by decline in the brick and mortar industry. It is observed that employ-
ment has declined in historically highly unionized sectors of the economies, and 
job growth has taken place in the largely nonunion service sector. The declining 
unionization is also attributed to the increased global competition, particularly in 
the goods-producing sector in the liberalized world, following collapse of social-
ist economy. Some other factors are increased participation of women in the job 
market, increased tendency of workers to change jobs, and growing aversion of 
society towards unionization (Dickens and Leonard 1985; Freeman 1988). Another 
explanation is increase in union premiums. Linneman et al. (1990) have concluded 
that much of the decline in union employment was in response to higher union wage 
premiums.

One theoretical explanation of decline in the union is based on unions capturing 
a share of the quasi-rents and reducing the normal return to investment in capital 
and R&D (Hirsch 1991; Hirsch and Prasad 1995). The management of unionized 
firms responds by reducing their investment. The consequent poor economic per-
formance and prospects of unionized firms lead to contraction of the union sector 
and decline in unionization. Hirsch (1991) claims that unionized firms had lower 
rates of profit, market value, capital investment, and R&D investment than similar 
companies whose workers had limited collective bargaining coverage.

Let us follow Hirsch and Prasad (1995) to present a formal model of quasi-rent 
argument. We consider here the equilibrium on the labor demand curve.

The union maximizes the following utility function:

 (6.9)

The union has to take into account the profit-maximizing behavior of the firm’s 
management:

 (6.10)

 (6.11)

V WL W N L= + −0 ( ).

pF K L WL ( , ) =

pF K L rK ( , ) =
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where p = price, W = wage, L = labor, K = capital, N = union membership, and  
W0 = opportunity cost wage.

The utility is maximized for

From this, we get

 (6.12)

From profit maximization condition, we get

 
(6.13)

Thus, W W> 0 .
We have shown that under time inconsistency problem, once the capital invest-

ment is in place, the union’s extra bargaining power can capture a part of the quasi-
rent, generated from normal return on capital. This is like a tax on capital.

In this case, the profit-maximizing conditions are as follows:

 (6.14)

 (6.15)

The union’s utility function is

 (6.16)

where t = tax on capital, R = union tax receipt = tK.
The effect of this tax can be explained in terms of the Fig. 6.7.
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In Fig. 6.7, if the union can credibly announce the wage, the equilibrium takes 
place at point B, which conforms to the long-run demand for labor. But the firm 
thinks that once the capital investment is in place, the union can demand a higher 
wage as at point A. Given this possibility, the firm will have a lower capital invest-
ment so that the equilibrium is reached at point C.

6.3.2  Other Relevant Issues on Unions and Investments

A few other issues in this regard also need to be mentioned. The farsightedness 
of the union may depend on the proportion of senior workers among the union 
members. It may also depend on the policy of job security of the management. In 
the real world, different countries have different attitudes towards job security. For 
example, managements of the USA and Japan follow different policies towards job 
security. In this case, the impact of the union on investment may be different. Ulph 
and Ulph (1989) have suggested that the job security policy may be a reason for the 
differential effects of unions on innovation across different countries.

van der Ploeg (1987) has introduced the reputation as a factor that may take care 
of the time inconsistency issue. If the union is concerned about its reputation, and 
the management knows and believes in the union’s concern towards its reputation, 
the effect of the union may not damage the investment.

Another way out of the prisoner’s dilemma is bargaining not just over the wage 
but on wage and investment, (Grout 1984). As it is shown in the context of right-
to-manage model and efficient bargaining model, bargaining only over wage (right-
to-manage model) leads to inefficient outcome, while bargaining over wage and 
employment (efficient bargaining model) is Pareto efficient. However, explicit 
bargaining over investment is seldom observed. It can be worked out whether in-
tervention by an external agency like the government can ensure a Pareto-efficient 
solution and investment for the society.

Aware of the hold-up problem, the management may take some measures to get 
rid of this conundrum. They can try to reduce the degree of expropriation by having 
a higher debt–equity ratio (Bronars and Deere 1991). Higher debt–equity ratio will 
not only increase the chance of bankruptcy but will also bring a monitoring agent in 
the form of a lending agency. Increased chance of bankruptcy reduces the incentive 
of unions to expropriate the innovative rents. Monitoring increases the pressure of 
adhering to the agreement. If there is the issue of working out on R&D to develop 
new technology, licensing out this technology rather than developing it in-house 
may reduce the scope for expropriation by the union (Bronars et al. 1994).

Another way of mitigating the hold-up problem is to use the managerial policy 
of training and promotion to workers. The firms can use the ability to “hold up” the 
sunk investments in training and reduce the investment in training. In this model, 
unions could act to prevent the hold-up problem by making the firm honor its com-
mitments (Green et al. 1999).

Another important aspect of the firm’s investment and R&D is that the monopoly 
may have an advantage over duopoly in investment if it involves auction of some 
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natural resources. The monopolist always has an additional incentive to bid harder 
in the auction than the potential entrant. In this case, there may be a successful rent 
sharing between the union and monopolist. However, the antitrust authority is to 
look at the monopoly issue separately. Ulph and Ulph (1989, 1994, 1998) examined 
the effects of unionized labor markets on the willingness of firms to engage in R&D 
expenditure and introduce new technologies. They modeled an innovation race be-
tween two firms and studied the influence of different bargaining structures on the 
value to each firm of winning a patent. Consider a framework where the firms do 
not bargain in the first stage but bargain over wage and employment at the second 
stage. This is “ex post” bargaining. In this setup, it is derived thatwhen the union 
bargains only over the wage (“right to manage”), there is an unambiguously nega-
tive effect of the union power on R&D (a generalization of the Grout result),

On the other hand, when the union bargains over both employment and the wage, 
an increase in the union power can actually increase R&D. The second result is 
observed when the union is not “too powerful” and places a high weight on jobs 
(vis-à-vis wages) in the utility function. In such a situation, the first-order effect 
of an increase in the union power is to increase employment and therefore mar-
ket share. This increase in market share enhances the incentive to do more R&D 
(Menezes-Filho et al. 1998). Some of the empirical studies have found support for 
this prediction (e.g., Menezes-Filho et al. 1998) ‘Menezes-Filho and Reenen (2003) 
find cross country differences regarding effect of trade union on R & D and in their 
opinion this may be explained by cross country differences in institutional set up 
and attitudes of trade unions’.

There are several other important papers that focus on the positive role of the 
union and the job protection on investment. The investment in new technology may 
be accompanied by expenditure on human capital. The training may boost up the 
productivity of the employees and the benefit goes also to the workers. The trade 
union may not necessarily oppose investment and new technology. Apart from that, 
training in a firm-specific skill may reduce grievances and staff turnover.

Tauman and Weiss (1987) consider an oligopoly structure where one firm is 
unionized and the other nonunionized. This chapter derives a characterization of 
different equilibria. The basic result derived in this chapter is that if a technologi-
cal change is mild and the demand elasticity is sufficiently low, the trade union 
instead of preventing adoption of new technology may actually encourage adoption 
of new technology. This result is reinforced when there is a threat of reduction in the 
union’s bargaining power by entry of new firms. Dowrick and Spencer (1994) also 
consider the role of trade union in acceptance of new technology in an oligopolistic 
framework. It is found out that opposition to innovation occurs when labor demand 
is inelastic.

One important issue of the labor market is whether the employment protection 
legislation (EPL) helps or deters innovation. Theoretically, EPL can influence in-
novation both in positive and negative manner. Several theoretical researches (Sha-
piro and Stiglitz 1984; Agell 1999; Akerlof 1984; Belot et al. 2007) consider the 
favorable impact of EPL on investment in firm-specific and industry-specific human 
capital. The efficiency wage aspect increases the propensity to human capital invest-
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ment even more. Further, stricter employment legislation and consequent job secu-
rity increases employees’ incentive to invest in skill acquisition training (Acemo-
glu 1997). Increased bargaining power of workers may also force the management  
to invest in firm-specific human capital. Tang (2012) shows that countries with strict-
er EPL specialize in industries where firm-specific skills are more important. How-
ever, the EPL may also adversely affect innovative activity as it increases hiring and 
firing cost, and makes the labor adjustment costly in situations of macroeconomic 
and idiosyncratic shocks. This may deter investments and adoption of new technol-
ogy. So, the exact effect of EPL on innovation and new technology adoption is a 
matter of empirical verification. As expected, study of Murphy et al. (2012) in the 
context of Organisation of Economic Co-operation and Development (OECD) coun-
tries show that the negative effect of employment protection on innovative activity 
is more pronounced in industries with higher reallocation propensity. This study also 
shows that innovation is more adversely affected in the case of employment pro-
tection for temporary workers than for regular workers. Acharya et al. (2010) have 
found out a positive effect of stricter dismiss legislation on innovation.

The upshot of this brief theoretical overview is that, although there are many 
reasons to suspect that increases in union power may reduce the incentive to invest 
in innovation, this is not a foregone conclusion. There are some countervailing in-
centives, and ultimately the sign and direction of the union effect is an empirical 
question.

References

Acemoglu, D. 1997. Training and innovation in an imperfect labour market. Review of Economic 
Studies 64: 445–464.

Acharya V.V., Baghai R.P. Subramanian K.V. 2010. Labor laws and innovation, Working Paper 
16484 http://www.nber.org/papers/w16484, National Bureau of Economic Research.

Agell, Jonas. 1999. On the benefits from rigid labour markets: Norms, market failures, and social 
insurance. The Economic Journal 109 (453): F143–F164.

Akerlof G.A. 1984. An Economist’s book of tales. Cambridge University Press, Cambridge.
Belot, M., J. Boone, and Jan Van Ours. 2007. Welfare-improving employment protection. Eco-

nomica 74 (295): 381–396, 08, London School of Economics and Political Science.
Blaug M. 1962. Economic theory in retrospect, 1st. Ed. Homewood EL, Richard D Irwin.
Bond S., and Reenen J.V. 2002. Micro econometric models of investment and employment in 

Heckman and Leamer eds. Handbook of Econometrics, Vol. 6, North Holland, Amsterdam.
Bronars, S.G., and D.R. Deere. 1991. The threat of unionization, the use of debt, and the preserva-

tion of shareholder wealth. The Quarterly Journal of Economics 106 (1): 231–254.
Bronars, S.G., D.R. Deere, and J.S. Tracy. 1994.  ‘The effects of unions on firm behavior: an em-

pirical analysis using firm-level data,’ Industrial Relations 33: 426-451.
Dickens, William T., and Jonathan Leonard. 1985. Structural changes in unionization: 1973–1981. 

Industrial and Labor Relations Review 38 (3): 323–334.
Dowrick, Steve, and Barbara J. Spencer. 1994. Union attitudes to labor-saving innovation: When 

are unions luddites? Journal of Labor Economics 12 (2): 316–344.
Dunlop, John. 1944. Wage determination under trade union. New York: Macmillan.
Freeman, Richard. 1988. Contraction and expansion: The divergence of private sector and public 

sector unionism in the United States. Journal of Economic Persnectives 2 (2): 63–88.

AQ10



155References

Green, Francis, Stephen, Machin, and David Wilkinson. 1999. Trade unions and training practices 
in British workplaces. Industrial and Labor Relations Review 52 (2): 179–195.

Grout, P. 1984. Investment and wages in the absence of binding contracts: A nash bargaining ap-
proach. Econometrica 52: 449–460.

Heijdra, B. 2009. Foundations of modern macroeconomics. 2nd ed. UK: Oxford University Press.
Hirsch B.T., and Prasad K. 1995. Wage-employment determination and a union tax on capital; can 

the theory and evidence be reconciled, Economics Letters 48 (April), pp. 61–71.
Hirsch, Barry T. 1991. “Union Coverage and Profitability among U.S. Firms,” Review of 

Economics and Statistics 73: 69–77.
Leontief, Wassily. 1946. The pure theory of the guaranteed annual wage contract. Journal of Politi-

cal Economy 54 (2): 76–79.
Linneman, Peter D., Michael L. Wachter, and William H. Carter. 1990. Evaluating the evidence on 

union employment and wages. Industrial and Labor Relations Review 44 (1): 34–53.
McDonald, I.M., and R.M. Solow. 1981. Wage bargaining and employment. American Economic 

Review 71 (5): 896–908.
Menezes-Filho, N., and J.V. Reenen. 2003. Unions and innovation: A survey of the theory and 

empirical evidence. Centre for Economic Policy Research, 90–98, London EC1V 7RR, UK.
Menezes-Filho, N., Ulph, D., and Van Reenen, J. 1998. “R&D and Unionism: Comparative Evi-

dence from British Companies and Establishments”, Industrial and Labor Relations Review, 
vol. 52, no. 1.

Modigliani, F., and M. Miller. 1958. The cost of capital, corporation finance and the theory of 
investment. American Economic Review 48 (3): 261–297.

Murphy, Gavin, Iulia Siedschlag, and John McQuinn. 2012. Employment protection and innova-
tion intensity. Neujobs working paper No. D 6.4. Economic and Social Research Institute, 
Department of Economics, Trinity College, Ireland.

van der Ploeg, Rik. 1987. Trade unions, investment and employment. European Economic Review 
31 (6): 1465–1492.

Robinson, Joan. 1933. The economics of imperfect competition. London: Macmillan (2nd ed., 
1969).

Shapiro, C., and J. Stiglitz. 1984. Equilibrium unemployment as a worker discipline device. Amer-
ican Economic Review 74: 433–444.

Simons, Herbert. 1944. Some reflections on syndicalism. Journal of Political Economy 52 (1): 
1–25.

Tang, H. 2012. Labor market institutions, firm-specific skills and trade patterns. Journal of Inter-
national Economics 87: 337–351.

Tauman, Y., and Y. Weiss. 1987. Labor unions and the adoption of new technology. Journal of 
Labor Economics 5: 477–501.

Ulph, A., and D. Ulph. 1989. Bargaining structures and delay in innovation. Scandinavian Journal 
of Economics 90: 475–491.

Ulph, A., and D. Ulph. 1994. Labour markets and innovation. Ex-post bargaining. European Eco-
nomic Review 38: 195–210.

Ulph, A., and D. Ulph. 1998. Labour markets, bargaining and innovation. European Economic 
Review 42: 931–939.



Index

157© Springer India 2015 
S. Kar, D. Datta, Industrial and Labor Economics, 
India Studies in Business and Economics 25, DOI 10.1007/978-81-322-2017-6

A
Abel, A.B., 33
Abowd, J.M., 91
Access to information, 46
Acemoglu, D., 48, 110, 149
Acharya, V.V., 150
Active labour market policies See ALMP, 14
Adjovi, V., 5
Africa, 2
Afro-American business, 44
Agell, J., 149
Agenor, P.R., 3
Aggregate utility, 11
Agricultural labor, 3, 31, 137
Agriculture, 26, 49, 137
Akerlof, G., 39
Alleyne, D., 29
ALMP, 14
Amable, B., 122
Amish, 50
Ananat, T.C.A., 26
Annual Survey of Industries, 16
Arrow, K.J., 53
Arrow-Pratt measure, 95
Assam, 33
Asylum-seekers, 49
Asymmetric information, 1, 6, 7, 39, 40, 46, 

53, 72
Australia, 7

B
Banerjee, A.V., 39
Bangladesh, 3, 26
Bargaining, 6, 13, 19, 94, 105, 116, 117, 138

efficiency, 143, 148
model, 106, 107, 139, 140
power, 24, 29, 88, 92, 117, 118
strength, 107, 142

Bates, T., 43, 44, 49
Bauman, F., 48, 49
Bautista, R.M., 5
Bearse, P., 48
Becker, G.S., 45, 48
Behar, A., 14
Beladi, H., 15
Belot, M., 149
Benin, 5
Berman, E., 48
Bertrand, 

competition, 110–112, 114
differentiated market, 110

Besley, T., 17
Bhalotra, S., 23
Bhattacharjea, A., 17
Bigsten, A., 89, 94, 97, 99
Bihar, 33
Black Americans, 43
Blakin, S., 46, 47, 49, 50
Blanchard, O., 116, 122
Blanchflower, D.G., 43, 87, 91–94, 97, 

99, 105
Blau, F.D., 43
Blaug, M., 135
Boadway, R., 39
Boeri, T., 13
Bohn, H., 89
Bond, S., 146
BOP crisis, 4
Borisov, V., 13
Borjas, G., 45, 48
Bowman, N., 42
Brazil, 4, 5
British panel data, 43, 91
Brock, W.A., 42
Bronars, S.G., 45, 148
Bruno, R., 14



Index158

Budd, J.W., 93
Burgess, R., 17
Business organization, 45

C
Calvo, G.A., 42
Camarota, S.A., 48
Canada, 7, 92
Capital, 4, 24, 129, 146

formation, 3
intensity, 33, 34
market imperfections, 39
mobility, 3

Carruth, A., 91
Carter, W.H., 146
Casson, M., 42, 45, 46, 48
Cazes, S., 13, 14
CEE countries, 14
Census data, 45
Central Asia, 13, 14
Centre for Monitoring Indian Economy, 96
Change in, 63, 75

1, z and z1, 65, 66, 77
z and z1, 64
z, and z1, 75

Chau, N.H., 40
Chaudhuri, K., 24
Checchi, D., 32
Chemical industry, 97
Chen, Z., 122
Child labor, 26
Choice, 5–7, 24

of occupation, 40, 51, 66, 67, 69–72, 77
for natives, 67, 69–72

of self-employement, 40, 41, 43, 58, 60
Chong, A., 29
Christofides, L., 91, 92
CIS, 15
Clark, K., 92
Clarke, S., 13
Closure, 19, 20
Coate, S., 45
Collective bargaining, 88, 89, 91, 146
College graduates, 43
Collusion, 110, 114
Collusive oligopoly, 111, 112, 114, 116
Colombia, 4, 5
Commander, S., 14
Commonwealth of Independent States See 

CIS, 15
Compensation for layoff and retrenchment, 19
Competition, 

and the capital-labor conflict, 122
effect, 126, 127, 129, 131, 132

Construction, 49
Consumption and leisure, 11
Contingent markets, 89
Contract worker, 29
Costa Rica, 5
Cotton textile industry, 23
Cournot, 

duopoly model, 124
model, 122, 123, 132

framework, 122
oligopoly, 123
quantity competition model, 122

Critical relative risk aversion, 51, 52, 58, 59, 
62, 71, 73, 74, 77

Cross-sectional variance, 60, 72, 75, 78
Cultural norms, 44
Cyclical path, 59
Czech Republic, 13, 26

D
Dabla-Norris, E., 5
Datta, A., 16
Davidson, C., 15
Debt–equity ratio, 148
Decline in unionization, 145, 146
Deere, D.R., 148
Degree, 

of expropriation, 148
of informality, 5
of job security, 89
of rationalization, 24
of risk averseness, 47, 62, 71, 77
of risk aversion, 6
of substitution, 32

Demand shock, 33, 90–92
competitive model, 108

Deregulation of labor markets, 15
De-reservation, 

of small-scale industries, 18
Derived demand, 135
Design of contracts, 7
Dickens, W., 89, 91
Dixit, A., 123
Dobbelaere, S., 93
Dowrick, S., 149
Dreze, J., 41, 93
Dropouts, 

male high-school, 49
Dunlop, J., 110, 139
Dunn, T., 44
Dutta Roy, S., 23
Dynamic interaction, 59



Index 159

E
Eastern Europe, 2, 13, 14
Ebell, M., 122
Econometric, 

micro-, 91
modeling, 14

Ederveen, S., 14
Efficiency wage, 11, 12, 40, 149

payments, 92
Elasticity, 17, 27, 28, 92, 96, 97, 116, 121

of demand, 121, 144, 149
of labor demand, 141, 144

Emoluments, 16
Employment, 

guarantee scheme, 30, 31
protection legislation, 149

Enchantegui, M.E., 48, 49
Energy usage, 28
Entrepreneurship, 5, 7, 8, 41, 44–46, 48, 77
Entry cost, 117–119, 121, 122
Estavao, M., 91
Estonia, 14
Ethnic-group, 44
Evans, D.S., 42
Extralegal characteristic, 3

F
Fafchamps, M., 89
Fairlie, R.W., 44
Fakhfakh, F., 92
Fallon, P., 23
FEM, 

effects, 98
Female-headed household, 44
Fialová, K., 14
Fidler, P., 28
Finance, 49
Firm-level panel data, 93
Fiscal deficit, 13
Fisher’s analysis, 123
Fishing, 49
FitzRoy, F., 92
Fixed returns, 73
Food-for-work programs, 33
Foreign, 

exchange markets, 18
investment, 18
owned firms, 88, 93

Forestry, 49
Formal, 

credit market, 5
education, 46
sector, 2
wages, 16

Former Soviet Union, 14
Frank, C.R., 123, 125
Fratoe, F., 49
Fredland, J.E., 42
Freeman, R., 146
Fugazza, M., 5
Fully-employed, 12
Funkhouser, E., 29
Future discount rate, 145

G
Gaiha, R., 31
Gains from trade, 89
Galeotti, M., 32
Garrett, M.D., 87, 91, 92
Gatti, D., 122
Gender, 3, 43, 44
Gerbach, H., 122
Giavazzi, F., 122
Giffen, 

case, 123, 132
input, 122, 123, 127, 131
paradox, 123
phenomenon, 123, 126, 131, 138

Gindling, P., 5
Glazer, N., 44
Goldberg, P.K., 4
Gollier, C., 93
Gomme, P., 89
Goswami, 26
Goux, D., 48
Government of India, 16, 30
Gravelle, H., 123
Greek, 49
Green, F., 148
Greenwood, J., 48, 89
Grout, P., 144, 148
Gujarat, 17, 33
Gypsies, 50

H
Haefke, C., 122
Hahn, F.H., 123–125
Haryana, 33
Hasan, R., 17
Hausman test, 98, 99
Health insurance, 49
Heckman, J.J., 29
Heijdra, B., 139, 144
Heitmueller, A., 14
Henderson, J.M., 123
Hicks, A., 89, 110
Hildreth, A., 87, 91, 92
Hirsch, B.T., 146



Index160

Hispanics, 44
Hold up, 138, 144, 148

problem, 144
Holtz-Eakin, D., 43, 44
Host country, 41, 50, 51
Hotelling, 110

model, 112
Household assets, 43
Hout, M., 44
Hughes, J.P., 123

I
Ilmakunnas, P., 123
ILO, 2, 28
Imperfect job matching, 46
India, 3
Industrial, 

organization, 1, 105
relations, 1, 6, 18–20, 24
strike, 19

Industrial Disputes Act, 19
of 1947, 18
of 1976, 17

Industrial Employment (Standing Orders) 
Act, 18

Inferior input, 126, 127
Inflexible labor markets, 17
Informalization, 5, 6, 18, 29
Information rent, 6, 7
Innovation race, 149
Input-output tables, 91
Institutional environment, 14
Insurance, 14, 49, 89, 90

markets, 39
wage, 15
work related, 94

Intermediate goods, 26
International Financial Statistics, 5
International Labor Organisation See ILO, 2
International sanctions, 27
Intuitional characteristics, 14
Ivory Coast, 3

J
Jacques, J.-F., 5
Jamaica, 29
Japanese, 49
Jepsen, G., 30
Jobless growth, 22
Jovanovic, B., 42, 43

K
Kanbur, R., 41, 42
Kar, S., 3, 4, 6, 15, 27
Katz, E., 40, 41, 46

Katz, L., 91
Keynesian analysis, 33
Khor, L.B., 49
Kihlstrom, R.E., 41, 42
Kirzner, I., 45
Klapper, L., 22
Kletzer, L., 15
Knight, F.H., 45
Kohl, H., 13
Konings, J., 93
Koreans, 49
Koskela, E., 122
Krueger, A., 87, 91
Kurukshetra, A., 28

L
Labor, 

contract model, 96
laws, 1, 16–18, 26

in India, 18
managed firms, 123
market rigidity, 22, 23
turnover costs, 90

Laeven, L., 22
Laffont, J.-J., 41, 42
Latin America, 2, 26
Layoff, 19
Lazear, E.P., 42, 49
Lebanese, 49
Lehmann, H., 13
Leibenstein, H., 46
Leighton, L.S., 43, 49
Lemieux, T., 91
Leonard, J.S., 146
Leontief type production, 128
Less unskilled, 72
Lester, R.A., 91, 92
Levels of unionization, 13
Levin, D., 123
Lewis, T., 7
Licensing, 

removal of, 18
Linden, Bruno van der, 90
Lindh, T., 43
Linneman, P.D., 146
Litan, R., 15
Little, R.D., 42
LM test, 98
Loanable funds, 39
Lockout, 19, 21
Lofgren, H., 5
Long, J., 43
Low level of capitalization, 28
Lucas, R., 23
Lunn, J., 50



Index 161

M
Machin, S., 48, 148
Madhya Pradesh, 33
Maggi, G., 7
Maharashtra, 17, 31, 33
Malinvaud, E., 33
Management studies, 1
Manager, 89
Man-days/worker, 16
Manufacturing, 49

firms, 94, 100
sector, 24, 90, 91
units, 4

Marginal revenue product, 105, 117, 135, 136
Marital status, 44
Marjit, S., 3, 4, 6, 27
Market for lemons, 39
Maurin, E., 48
Mayer, W., 15
Mazaheri, A., 93
Mazumdar, D., 93
McDiarmed, O.J., 88
McDonald, I.M., 139, 143
McKenzie, D., 5
McLaughlin, K.J., 93
Mean income, 60, 62–65
Menezes-Filho, N., 149
Mexico, 3, 50
Meyer, B., 43
Micro, 

data, 1
economics, 123, 135, 136

Middle-east, 2
Migrant workforce, 7
Miller, M., 146
Minford, P., 48
Minimum wage, 31, 33

earners, 3, 141
payment, 88

Mining, 21, 49
Ministry of Finance, 16
Ministry of Labor and Employment, 21, 25
Minsky, M., 31
Mobility of capital, 24, 27
Modigliani and Miller theorem, 146
Modigliani, F., 146
Monitoring costs, 12
Monopolistic exploitation, 136
Monopolistically competitive market, 116
Monopoly of public sector, 18
Monopoly trade union, 139, 141

model, 141, 142
Monopsonistic exploitation, 136
Monopsony, 136

Moore, R.L., 42, 49
Morocco, 3
Movers, 15
Moynihan, D.P., 44
Muravyev, A., 13
Murphy, G., 150
Myanmar, 2

N
Nagaraj, R., 16, 18, 23, 24
Nagatani, K., 123
Nash bargaining solution, 106, 142
National Rural Employment Guarantee 

Act, 30
National Sample Survey Organisation 

(NSSO), 3
Natives, 40, 47–49, 51, 72, 77, 78

choice of occupation of, 67
comparative static for, 72
skilled, 69, 70
unskilled, 68, 71, 74, 75

Negative list for exports, 18
Nesporova, A., 14
New Industrial Policy of India, 4
Newman, A.F., 39
Nickell, S., 14, 49, 91, 122
Nigeria, 3
Nivorozhkin, A., 14
NLS of Young Men in the US, 43
Non-Directory Manufacturing Enterprises 

(NDMEs), 3, 28
Non-traded industries, 4
Non-unionized firm, 141
Numerical examples, 66, 71, 75, 81

O
Occupation, 

pattern of, 39
Oded, S., 40, 46
OECD economies, 14
Ogaki, M., 93
Ohlsson, H., 43
Okuguchi, K., 123
Oligopolistic, 

framework, 149
interaction, 138
nature of markets, 8, 88, 132, 138
product market, 88, 110

Oligopoly framework, 110
Open unemployment, 13
Opportunity cost, 12, 45, 47, 49, 93
Option of risk sharing, 89
Organizational skills, 46
Organized sector, 2



Index162

Orissa, 17, 33
Oswald, A., 43, 87, 91, 92
Own Account Enterprises (OAEs), 3

P
Paradoxes, 2
Part-time, 29
Pavcnik, N., 4
Pay-off of the worker, 117
Permanent shocks, 94, 96, 99, 101
Phased reduction of tariff rates, 18
Plastic, 23
Poland, 13
Pooled wage, 40, 47, 53, 62
Portes, R.D., 123
Positive correlation, 49, 58, 87, 88, 91, 

92, 101
Post-liberalization period, 19, 24, 26
Post-reform era, 2
Prasad, K., 146
Pratt, J.W., 41, 53
Primitive sectors, 4
Prisoner’s dilemma, 145, 148
Pro-employer, 17, 24
Profit after Tax (PAT), 97
Profits, 41, 92, 95, 97, 100
Pro-labor, 17
Proofs, 81
Public, 

administration, 1
policies, 135
use microdata samples, 50

Puerto Ricans, 50

Q
Quandt, R.E., 123, 125
Quasi rent seeking, 145

R
Race, 40, 43
Railway equipments, 23
Rajan, R., 22
Rajasthan, 33
Ramaswamy, B., 33
Ravallion, M., 31
Real estate, 30, 49
Real-wage, 4
Rees, H., 42
Rees, R., 123
Reform by stealth, 24
Refugees, 49
Relative risk aversion, 41, 51, 56, 59, 62, 63, 

66, 69, 70, 75, 95, 97
measure of, 53

REM, 98
Removal, 18
Rent, 

seeking, 88, 145
activities, 88, 145

sharing, 87–90, 92, 93, 99–101, 107, 110, 
137, 138, 149

resources of, 88
test for, 100
variants of, 89

Rent sharing, 1
Reservation wage, 107, 117, 118, 121, 139, 

140, 144
Retail trade, 49
Retrenchment, 19, 20, 101
Riboud, M., 13
Right to manage, 140

model, 141–143, 148, 149
Risk, 1, 2, 41, 46, 77

averse, 40, 41
aversion, 6, 41, 42, 45, 66, 71
sharing arrangements, 87, 88, 97
taking, 42, 73

propensity, 42
Robinson, J., 136
Robson, M.T., 43
Rodriguez-Clare, A., 7
Rose, N.L., 92
Rosen, H., 44
Rovelli, R., 14
Ruback, R., 92
Ruffin, R.F., 124
Rumanian, 49
Russian, 49
Rutkowski, J.J., 13, 14

S
Saavedra, J., 29
Sakai, Y., 123
Sakho, Y.S., 5
Salaries, 97, 100, 101
Sales, net value added, 97
Salinger, M.A., 92
Sanchez-Paramo, C., 13
Sanfey, P., 99
Sappington, D.E.M., 7
Savard, L., 5
Scale effect, 123, 127, 132
Schneider, O., 14
Schumpeter, J., 45
Seade, J., 123
Sedlacek, G., 29
Self-employment, 40–45, 47–51
Self-selection, 32, 33



Index 163

Services, 4, 18, 27, 48–50
Sethuraman, S.V., 5
Sexton, D.L., 42
Shah, A., 42
Shapiro, C., 11, 40, 149
Sheshinski, E., 41
Shirking in the workplace, 11
Shops and Establishments Act, 18
Silberberg, E., 123
Silk and synthetics, 23
Silva-Jauregui, C., 13
Simons, H., 144
Singh, G., 28
Skill, 40, 41, 50, 60, 65, 75, 88, 110, 136
Skill-biased technological changes, 24
Skilled, 29, 40, 45–47, 49–52, 77

immigrants, 80
workers, 75, 91

Slaughter, M., 93
Slichter, S.H., 91
Slovakia, 2, 13
Slovenia, 13, 14
Small-scale industries, 18
Soaps and cosmetics, 23
Social resources, 44
Software, 124
Solow, R.M., 139, 143
South and east Asia, 2
South-Eastern Europe, 14
Spector, D., 122
Spence, M., 7
Spencer, B.J., 149
Spot market, 6, 7
Stark, O., 40
State contingent, 95
Stayers, 15
Steen, T.P., 50
Stenbacka, R., 122
Steven, M., 15
Stevens, B., 44
Stiglitz, J., 11, 39, 40, 149
Stockholders, 89
Straub, S., 5
Sub-Saharan Africans, 50
Substitution effect, 126, 127, 129, 132
Summers, L., 87, 91
Supervisor, 20
Svejnar, J., 13
Swiss, 49

T
Taiwan, 3
Tang, H., 150
Tannery products, 27

Tauman, Y., 149
Tax reforms, 14
Taylor, M.P., 43
Teal, F., 88, 93
Technological improvement, 48
Temporal variance, 60, 72, 74, 75, 78
Temporary, 35, 90, 92, 96
Tendulkar, S.D., 16
Tennyson, S., 45
Terrell, K., 13
Tevlin, S., 91
Thatcher, M., 138
The Factories Act, 18
The Quarterly Journal of Economics, 105
Thissen, L., 14
Thomas, M., 5
Three-tier system of adjudication, 19
Time inconsistency, 138, 144, 145, 147, 148
Total income, 60, 81
Tracy, J., 148
Trade Adjustment Assistance, 15
Trade Disputes Act, 19
Trade union, 22, 24, 101, 105, 107, 111, 116, 

136, 138–140, 143, 144, 149
Trade Union Act, 18
Transition countries, 1–3, 6, 13–15
Turkey, 2, 26

U
U.S. Census Bureau, 50
Ukraine, 13, 26
Ulph, A., 148, 149
Ulph, D., 148, 149
Unemployment, 12, 31, 116, 119, 121

pool, 12
protection, 13
rates, 13, 15, 49, 91

Uninsurable risks, 90
Union bargaining, 13
United States of America (USA), 7, 44, 48, 

50, 148
Unskilled, 31, 40, 47, 50

labor, 3, 4, 137
Urban informal, 

fixed assets, 3
value added, 3
wage, 3

Uttar Pradesh, 33

V
Value of the marginal product 

(VMP), 135, 136
Van der Ploeg, R., 148
Van Reenen, J., 146



Index164

Velenchik, A., 93
Verick, S., 5
Visibly unemployed, 12
Vives, X., 124
Von Neumann-Morgenstern, 41, 53

utility function, 55, 68

W
Wachter, M.L., 146
Wadhwani, S., 91
Wage, 

and employment policies, 1
employment relationship, 6
subsidy, 15

Waldinger, R., 44
Walker, D.A., 123
Webster, L., 28
Weiss, Y., 39, 149
Wellisz, S., 42
West Indies, 44
Western European, 

countries, 7
labor markets, 13

Wholesale trade, 49
Wilkinson, D., 148
Williams, R., 44
Winegarden, C.R., 49
Wood, A., 48
Work experience, 43
Working hours, 12
Workman, 

definition of, 20
World Bank, 14, 23

X
Xaba, J., 5

Z
Zagha, R., 29
Zambia, 2
Zhang, Q., 93
Zhao, B., 122
Zimmerman, M.B., 92


	Preface
	Contents
	About the Authors
	List of Figures
	List of Tables
	Chapter-1
	The Dimensions of Labor Market in Developing and Transition Countries
	1.1 The Labor and Industrial Perspective
	1.2 The Contemporary Issues
	References


	Chapter-2 
	Labor Markets in Developing and Transition Countries
	2.1  Introduction 
	2.2  Wages and Employment in the Organized Sector 
	2.3  Labor Market Reforms in India 
	2.4  Labor Laws in India 
	2.5  Implications of Labor Market Rigidity 
	2.6  The Post-Liberalization Period 
	2.7  Informal Sector in Contemporary Research 
	2.7.1  Wages and Employment in the Informal Sector 

	2.8  The Employment Guarantee Scheme in India 
	References 


	Chapter-3
	Asymmetric Information in the Labor Market
	3.1 Introduction
	3.2 Asymmetric Information and Occupational Choice Among Skilled and Unskilled Workers
	3.3 The Model
	3.3.1 The Immigrants
	3.3.2 Comparative Static for Immigrants
	3.3.3 Choice of Occupation for Natives
	3.3.4 Comparative Static for Natives

	3.4 Conclusions
	Appendix 3A
	Appendix 3B
	References


	Chapter-4
	Risk Sharing and Rent Sharing in the Labor Market
	4.1 Introduction and General Discussion
	4.2 A Brief Review and the Model
	4.2.1 The Model

	4.3 Risk Sharing in the Labor Market: Evidence from Indian Industries
	4.4 Summary of the Results
	Appendix 4A
	References


	Chapter-5 
	Industrial Organization and the Labor Market
	5.1  Oligopoly in Product Market, Wage, and Profit 
	5.1.1  Bargaining Model 
	5.1.2  A Competitive Model with Demand Shock 

	5.2  Comparison of Wage Under Bertrand  Competition and Collusion 
	5.2.1  Collusive Oligopoly 
	5.2.2  Wage Competition 
	5.2.3  Product Market 

	5.3  Product and Labor Market Deregulation  and Unemployment 
	5.3.1  General Equilibrium in the Short Run 
	5.3.2  General Equilibrium in the Long Run 

	5.4  Labor Demand: Possibility of Giffen  Input in Oligopoly 
	5.4.1  The Model 
	5.4.2  Analysis in Terms of Labor 
	5.4.3  Giffen Input for Industry 

	References 


	Chapter-6
	Labor Unions: Concepts, Models, and Public Policies
	6.1 Traditional Analysis
	6.2 Limitations of the Traditional Theory
	6.2.1 The Bargaining Model
	6.2.2 The Right-to-Manage Model
	6.2.3 The Efficient Bargaining Model

	6.3 Trade Union and Investment
	6.3.1 Union Quasi-Rent Seeking and Decline in Unionization
	6.3.2 Other Relevant Issues on Union and Investment

	References


	Index



