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CHAPTER -1
INTRODUCTION AND THE RELEVANCE OF THE STUDY

1.1 Background and Relevance of the Study

The idea that workers’ productivity and real wages might be positively related over some
range was clearly recognized by Alfred Marshall (1920), who observed that ‘highly paid
labour’ is generally efficient and therefore not ‘dear labour’. Much later, the efficiency
wage idea reappeared in the literature relating to developing economics
(Leibenstein (1957)). Higher real wages improve labour efficiency in developing
countries by reducing malnourishment and providing higher nutrition. Moreover one of
the major groups of the New Keynesian explanations of real wage rigidity is the
efficiency wage theory. The soul conjectures of the main proponents of this theory or so
called standard efficiency wage models (or SEWM) (Solow (1979), Salop (1979), Weiss
(1980), Akerlof (1982), Shapiro and Stiglitz (1984) etc.) entirely by the properties of the
effort function. Unemployment in these models is only due to high efficiency real wage
and the possibility of disequilibrium in the commodity market does not arise as

commodity price is assumed to be flexible in nature.

If commodity price is considered to be exogenously fixed in the efficiency wage
structure, the firm may face demand constraint in the commodity market and take this
constraint into account while setting optimum solutions of efficiency wage and
employment. Commodity demand condition would then play a significant role in

determining the optimum solutions and the policy conclusions in SEWM.

The role of such commodity demand constraint is analyzed extensively in a wide range of
literature involving non — Walrasian or disequilibrium macro models (defined as standard
non — Walrasian model or SNWMM) by Patinkin (1956, 1965), Clower (1965),
Barro — Grossman (1971), Malinvaud (1977), Benassy (1982, 1986) etc..Benassy (1986)

takes into account of the fact that at exogenously fixed commodity price and wage, there



may be the possibilities of either excess demand or excess supply in the commodity
market resulting in the situations of i) Keynesian Unemployment (KU), having excess
supply in both commodity as well as labour market, ii) Classical Unemployment (CU),
with excess supply of labour and excess demand for goods, iii) Repressed Inflation (RI)
having excess demand for both goods and labour. However, in the extended version of
Benassy (1986), prices are also assumed to be asymmetrically flexible where prices may
be flexible upward but rigid downward. This has been considered to be more realistic, as
it is widely accepted that prices display some downward rigidity but in the case of excess
demand they will increase until excess demand has disappeared. Thus the scope of excess
demand is absent under the assumption of asymmetric price flexibility and consequently

the above regime classification gets altered.

However, based on non — Walrasian framework, Picard (1995) has considered a simple
overlapping generation model with efficiency wage and examined the impact of fiscal
policy. Moreover he has also explored the role of employment subsidies and commodity
taxation policies in a general equilibrium model with a dual labour market and efficiency
wage. But it has been observed that in the static non — Walrasian structure of SNWMM as
mentioned above do not take into account of the fact that there may be some endogenous
relationship between efficiency of the workers and their wages; rather they take wages as
exogenously given or linked to price. Again, the perusal of the literature suggests that the
efficiency wage theory with effective demand playing a critical role is still lacking in the

literature. The objective of the present thesis stems from this observation.

Thus one can think of integrating the two literatures; the SEWM and the SNWMM by
introducing the possibility that wages are endogenously determined in a static
non — Walrasian macro model (based on Benassy (1986) ) having some relationship with

the efficiency of the workers (based on Solow (1979)).



1.2  Objective of the Study

Given the above background and relevance, the objectives of the present study have been

specified as follows.

= The present study tries to integrate the literature of standard efficiency wage
model with that of standard non -Walrasian macro model in a static structure and
attempts to generalize; a) the existing theory of efficiency wage model by
incorporating the fact that there may be lack of commodity demand at
exogenously fixed (or asymmetrically flexible) price and hence the producer face
constraint in the commodity market while making their optimum decision and
b) also the existing literature of non - Walrasian macro model by considering the
fact that the firm sets optimum real wage taking into account of the efficiency of

labour.

= The relevant policy implications in the present study can therefore be compared
and contrasted with that of the standard efficiency wage models on the one hand

and also with that of the standard non —Walrasian macro model on the other.

= Role of the policies that affect the factors (other than real wage) which produce
exogenous change in effort or efficiency of the workers can be explored in the
non — Walrasian framework which is missing in standard non- Walrasian macro

model where efficiency wages consideration is absent.

The present analysis is purely theoretical in nature and tries to contribute the existing

literature in three basic directions as given below.

1.3 Plan of the Study

In order to address different problems, three broad plans are taken up which form the

three broad chapters of the present thesis.



Plan I of the present study has two broad parts. In the first part, a simple aggregative
monetary macro model is being constructed where commodity price is exogenously given
in line with static non - Walrasian framework of SNWMM of Benassy (1986).But in
contrast to Benassy (1986), in the present model, the producer determines optimum real
wage on the basis of efficiency consideration following SEWM of Solow (1979).This
allows the situation where the firm may face commodity demand constraint at the
exogenously given price while determining real wage on the basis of efficiency wage;
scope of such a situation is absent in SEWM of Solow (1979).Again the present static
non - Walrasian framework generalizes SNWMM of Benassy (1986) where wage is
assumed to be exogenously fixed and efficiency wage consideration is missing. Different
classical and Keynesian policy implications are then examined and compared with that of

SNWMM (Benassy (1986)) and SEWM (Solow (1979)).

Again one can observe a number of studies based on standard efficiency wage framework
(Yellen (1984), Johnson and Layard (1986), Shapiro and Stiglitz (1984) and
Pisauro (1991) ' etc.) that examine the impact of incidence of pay roll taxes® such as
labour taxations (ad valorem tax (wage tax) and (specific tax (employment tax).But none
of these studies take into account of the fact that that the firm may face commodity
demand constraint at the exogenously given price. Relevantly it may be mentioned that
the effect of such labour taxations have not been observed in the models with fixed —
price standard non - Walrasian framework. Thus there is immense scope to reexamine the

impact of these taxation policies in the present generalized model.

In second part we have constructed fixed - price non —Walrasian models with efficiency
wage in presence of ad valorem and specific tax .These models would help to i) explore
the role of ad valorem and specific tax that is pay roll taxes in non — Walrasian
framework, ii) observe how the impact of such taxations on optimum solutions in the

present set up differ from that of SEWM (specifically of Yellen (1984) having same

"In the existing efficiency wage literature dealing with labour taxation, only in ‘rudimentary efficiency wage model’
due to Yellen (1984), effort is expressed as a function of real wage similar to the present model , while the others have
included effort to be dependent on number of other factors like unemployment rate, expected alternative income,
unemployment benefit etc. In Pisauro (1990) effort depends on wage, unemployment rate, and unemployment benefit
and detection rate while shirking; In Shapiro and Stiglitz (1984) effort depends on wage, unemployment rate and
expected alternative income; In Johnson and Layard (1986) effort depends both on wage and expected alternative
income

%A note on pay roll taxes is provided in Appendix 1.



properties of the effort function as that of the present model), iii) identify the impact of

classical and Keynesian policy measures in presence of ad valorem and specific tax .

In both the parts of Plan I (that is with and without labour taxation), the impact of
exogenous shift in effort of the workers are also being examined. Impacts of such shifts
cannot be found in SNWMM (Benassy (1986)) as the efficiency wage relationship is

absent there.
The above mentioned issues are addressed in Chapter 3 of the present thesis.

Plan II of the present study is considered in Chapter 4. Here the plan is to formulate
an IS — LM model by allowing the non - Walrasian feature (Benassy (1986) which
assumes asymmetric price flexibility (that is commodity price is flexible upward but rigid
downward) and incorporates efficiency wage relationship. However in the existing
non — Walrasian IS — LM model of Benassy (1986) both wage and commodity price are
assumed to be asymmetrically flexible. Thus excess demand does not appear in the goods
market and there are three relevant regimes in IS — LM model of Benassy (1986),
1) excess supply in commodity and labour market, ii) excess supply in labour market with

goods market cleared, iii) both the markets clear.

Since efficiency wage consideration is absent in the IS — LM model of Benassy (1986),
the present IS — LM framework extends the non — Walrasian model of Benassy (1986)
where efficiency wage consideration is absent. The model further considers how the
conclusion regarding different policy implications change if we allow the possibility that
the firm sets real wage by taking into account efficiency wage relationship based on
Solow (1979) and Yellen (1984).

For such type of model the aim is to i) examine the impact of monetary and fiscal policies
and compare the results with that of the SEWM (mainly Solow (1979) and Yellen (1984 r)
and SNWMM (Benassy (1986)), ii) explore the impact of the policies that produce

exogenous shift in the effort of the workers in the present IS — LM framework; such

*There are a number of studies in efficiency wage framework with nominal /real (or both) rigidity that deals with
impact of increase in money supply such as Gottfries and Westermark (1998), Stiglitz (1986), Summers (1988), Ball
and Romer (1990), Lin and Lai (2001) , Carter (2005) etc., But it is only in Solow (1979) and Yellen (1984) , effort
depends only on real wage (and not on other variable factors like unemployment rate, alternative wage etc.) similar to
the present model. And hence the impact of money supply in the present model is compared with that of Solow (1979)
and Yellen (1984).



policy implementation is however missing in IS — LM model of Benassy (1986),
iii) further the model is also extended assuming partial wage rigidity (in line with Lin

and Lai (1998)) and impact of different policy implications are then explored.

In Plan IIT a simple non - Walrasian two country open economy macro model (following
Benassy (1986)) with efficiency wage is to be formulated. In Benassy (1986) simple
non — Walrasian two country open economy macro model, the homogenous good is
exchanged, the price of which clears the world market and wage is exogenously given in
each country. In this context the effects of various policies on the country pursuing them
and their repercussion on the other country has been studied under flexible and fixed
exchange rate regimes. However, while framing such model Benassy (1986) did not
introduce efficiency wage relationship. Again there are some extensions of the efficiency
wage model in a open economy framework like Wilson (1990), Lai (1990, 1992, 1993)
etc. ,but it has been observed that there is a dearth in the studies on two country open
economy model in non — Walrasian framework with efficiency wage, but one can hardly
observe any study on two country open economy model in non — Walrasian framework

with efficiency wage.

Based on the above observation , a two country open economy model is thus constructed
where it is assumed that real wage is set on the basis of efficiency wage consideration
only in country 1 (home country), while in country 2 wage is exogenously given. There is
a unique homogenous commodity produced in each country; price of which is flexible
and determined on the basis of exchange rate as assumed by Benassy (1986).This
particular model has been structured on the basis of flexible and fixed exchange rate. The
present model thus extends the simple non — Walrasian two country open economy macro

model of Benassy (1986) where efficiency consideration is absent in both the countries.

In the present open economy model with efficiency wage, 1) the efficacy of different
Keynesian and income policy implications in both the countries are thought to be
examined under fixed and flexible exchange rate. The results are then compared with
Benassy (1986) where wage is assumed to be fixed exogenously in both the countries,
i) moreover since in country 1, the firms determine real wage while considering
efficiency wage; policies that are responsible for exogenous shift in effort of the workers

has strong impact on the global economy. Hence impact of such policies undertaken by

6



country 1 is being thoroughly investigated but it is clear that such policy implementation
is irrelevant in country 2 where efficiency wage is absent. Since in Benassy (1986) wage
is exogenously fixed in both the countries, exogenous shift in effort of the workers has no

relevance in Benassy (1986).

Plan III is analysed in Chapter 5.

1.4 The Structure of Present Study

This study executes the above plans in the context of efficiency wage analysis in

non — Walrasian framework. The structure of the present dissertation is as follows:

= Chapter 1 contains the introduction and relevance of the present study.

= Chapter 2 surveys the existing literature highlighting the models related to
standard efficiency wage models (SEWM) and models dealing with different
policy implications in SEWM. In this chapter, literature related to standard

non — Walrasian macro models (SNWMM) are also surveyed.

= Chapter 3 provides the basic non - Walrasian fixed - price model with efficiency
wage and also examines the incidence of pay roll taxes such as labour taxations
namely ad valorem tax and specific tax. Impact of positive shift in effort function

is examined in both pre and post labour taxation structures.

= Chapter 4 presents a non - Walrasian IS - LM model with asymmetric price
flexibility and efficiency wage where impact of fiscal and monetary policies are
examined and compared with the same in SEWM and SNWMM. Consequence of

positive shift in effort function is also studied in this IS — LM framework.

= Chapter 5 proposes a two country non — Walrasian open economy model with
efficiency wage. Efficacy of different policy implications including positive shift

in effort function are considered in flexible and fixed exchange rate.

= Chapter 6 offers the summary and conclusion of the whole study.



CHAPTER -2
SURVEY OF LITERATURE

2.1 Introduction

The survey of literature in the present case involves studies i) incorporating different
types of models with efficiency wage consideration and the associated policy

implications and ii) on non — Walrasian macro models.

In the next section of this chapter, major studies related to efficiency wage models and
the relevant policy implementations (both pioneering and extended models) are being
considered. Section 2.3 deals with survey of literature in connection with non —
Walrasian or disequilibrium macro models. In the final section, the discussion on the

gaps in the existing literature and their link with the present theses is made.

2.2 Efficiency Wage Models

The soul conjectures of the models of the New Keynesian explanation of real wage
rigidity based on efficiency wage theory is that, it is not in a firm’s interest to lower real
wages because the productivity (effort or efficiency) of workers is not independent of the

wage, rather real wages and workers’ effort are interdependent.

Marshall (1920), observed that ‘highly paid labour is generally efficient. Much later, the
efficiency wage idea reappeared in the literature relating to developing economics
(Leibenstein (1957)). Higher real wages improve labour efficiency in developing

countries by reducing malnourishment and providing higher nutrition.

Solow (1979) provides the basic structure of efficiency wage models. In Solow’s model,
it is employer’s interest to keep wage downward rigid, because lowering wage would

lower productivity and raise cost. The representative firm seeks to maximize its real

8



profits where the firm’s output depends on the number of workers it employs and their
effort. The effort is assumed to be an increasing function of real wage. The optimum
efficient wage is determined at the point where elasticity of effort with respect to wage is
unity that is marginal cost is at its minimum. The firm accordingly hires labour up to the
point where its marginal product is equal to the minimum marginal cost. Efficiency
wages can give rise to involuntary unemployment as real wage is determined only on the
basis of effort function and does not depend either on the level of employment or shifts in

aggregate demand.

Though, higher wages reducing the malnourishment of the currently unemployed, may
lead to a rise in aggregate output in the underdeveloped economy (Dasgupta and Ray
(1986), Bardhan (1993)), but in the developed countries where most workers have
adequate nutrition, a different reasoning for efficiency wage is needed. Hence the concept
of wage stickiness is extended by a number of modern efficiency wage models related to

the issues of selection and incentives.

Whatever be the rationale, the firm’s optimum decision to set efficiency wage above the
market clearing level certainly leads to persistent involuntary unemployment. Hence the
role of different policy implications in this efficiency wage structure needs to be
analysed. A number of studies have been carried out investigating the impact of fiscal
policies related to labour taxation, corporate tax, commodity tax etc. Moreover efficiency
wage theory is the source of New Keynesian explanation of non-neutrality of money
owing to real wage rigidity. Hence a number of literatures have also dealt with the impact

of real effects of money in this particular structure.

As Dickens, Katz and Lang (1985) pointed out that efficiency wages cannot be rejected
on a priory theoretical ground and evidence is needed. The validity of efficiency wages
can only be resolved empirically; side by side an enormous literature has been developed

to test empirical validity of efficiency wage hypothesis.

However in the present chapter we restrict the survey on the theoretical studies of

different aspects of efficiency wage analysis.



This chapter has been structured in a way that, next sub section explains different
theoretical efficiency wage models which includes both pioneering studies as well as
some extensions, in the following two subsections a number of studies regarding the
impact of different fiscal and monetary policies are surveyed, next subsection mentions

the gap in the literature which the present study intends to address.

2.2.1 Theoretical Formulation of Efficiency Wage Models

In this section a number of theoretical models considering efficiency wage relationship
have been reviewed. Initially the pioneering studies on efficiency wage hypothesis and

then some extended studies based on the pioneering studies has been considered.

2.2.1.1 Pioneering Studies

A number of studies in efficiency wage model can be considered as the pioneering in this

field which can be classified into three broad categories.
a) Nutritional based models

The conventional nutritional based models are given by Leibenstein (1957), Mirrlees

(1976), Stiglitz (1976), and Bliss and Stern (1978).

Leibenstein (1957), in the literature relating to developing economies refers that higher
wages increase the physical well-being of workers through higher nutrition, and by
reducing malnourishment. Leibenstein is the first person to explore the theoretical

implication of productivity — consumption link.

In this context thorough investigations had been made by Mirrlees (1976) and Stiglitz
(1976).Based on productivity consumption link on wages, Stiglitz (1976) was concerned
with the consequences of the efficiency wage hypothesis for the distribution of income in
the rural sector and considered the effect of increase in rural population on rural output

and inequality. The broad conclusions drawn by him are,

10



“i) there are important conflicts between equality and efficiency, ii) complete equality is
not feasible for sufficiently poor firms, iii) maximisation of family welfare may entail
some degree of inequality, iv) the social marginal product of an individual is negative in
the egalitarian and utilitarian farms, v) In the plantation economy, working individuals
have a positive marginal product, and receive a wage equal to that marginal pro- duct;

but there may be considerable unemployment”

Bliss and Stern (1978) further extended the theoretical implications of Mirrlees (1976)
and Stiglitz (1976) and also tried to provide the empirical implications of some findings
in their later version and concentrated the study only on agricultural labour. According to
them, there is an efficiency wage which will always be paid to the landless marginal
labourers regardless any other wage determining factors .Further since productivity -
consumption link is stronger in the long run than in the short run, wages in the long term
contract would be higher and hence advantageous than the short term contracts.
Moreover theoretical solution implies the fact that at the optimum, landless labours

receive more wage than the labourers with land.

In the above models, workers are paid wage higher than their reservation level which

would s increases their consumption and maximise their productivity.
b) Modern efficiency wage models

Apart from nutritional based efficiency wage models ,the modern efficiency wage models
can be identified into four categories 1) the labour turnover model, ii) the adverse

selection model, iii), the fairness model, and iv) the shirking model.
i) The labour turnover model

A reason why firms may offer an efficiency wage in excess of market — clearing wage is
to reduce costly labour turnover. Such an idea is based on the pioneering work of Phelps
(1968) and Phelps et al. (1970) on natural rate of unemployment and search behaviour.
Stiglitz (1974) presented the labour turnover model as an explanation of the gaps between
wages and unemployment of rural and urban areas. The concept, that the workers’

willingness to quit a job will be significantly reduced if a firm pays above existing wage
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rate, was established by Salop (1979).In his model, labour market equilibrium ensures
involuntary unemployment as all firms try to raise workers’ wage in order to avoid the
idea of quitting. If unemployment increases the wage premium necessary to avoid labour

turnover will fall.
ii) The adverse selection model

In the labour market, asymmetric information is predominant. Firms have imperfect
information about the productivity level of the workers, whereas workers have more
information about their abilities. The firm may hire low productive labour and need to
fire them when revealed but before that the firm may have already invested considerable
resources in training these unproductive employees. Thus, to avoid this problem, the firm
offers high wage so that higher wage attracts productive applicants. Based on this
concept, Weiss (1980) presented a model where the wage offered by a firm influences

both the number and quality of job seekers.
iii) The Fairness Model

In a series of papers, Akerlof (1982) and Akerlof and Yellen (1984, 1990) tried to
establish the fact that in order to maintain feeling of equity and fairness within the labour
market, the firm restrain themselves to offer too low wages. Gift exchange models of
Akerlof (1982, 84) is based on “a fair day’s work for a fair day’s pay” as effort is a
positive function of workers’ moral. Akerlof and Yellen (1990) formulated a “fair wage —
effort hypothesis” where firms face a fair wage constraint; here optimum fair wage

exceeds market clearing wage level and involuntary unemployment is ensured.
iv) The Shirking model

It has been thought that it is costly for the firm to collect information about workers
productivity and also to monitor them .Hence the firm pay efficiency wage above the
market clearing level with an idea that this may deter the workers to shirk. In the Shapiro
and Stiglitz (1984) model a no shirking constraint (NSC) is considered which shows the

minimum wage level corresponding to each level of employment below which shirking

12



will take place. In case of imperfect monitoring, the optimum outcome ensures

involuntary unemployment.
c) Relative wage theory

Summers (1988) suggests relative wage theory in efficiency wage set up in which
workers productivity depends primarily on their relative wage which provides the best
available apparatus for understanding actual unemployment and its fluctuation.
According to this study productivity depends on the relative attractiveness of
opportunities inside and outside the firm. By laying at this simple relative wage model
this paper firstly describes the determination of equilibrium unemployment, where the
level of employment is determined on the basis of efficiency (productivity), and workers’
outside opportunities which depend positively on the utility of leisure, the value of
unemployment benefits and negatively on the duration of unemployment. Secondly this
paper explains why unemployment outcomes are sensitive to small amounts of insider
power and shows how efficiency wage models can be extended to account for cyclical
unemployment fluctuations once the role of relative wages in influencing worker
productivity is recognized. Finally this paper provides the explanation why firm choose
to adjust wages slowly and fire workers when adverse shocks come, with the help of

misperception idea.

2.2.1.2  Extensions of the Pioneering Studies

Based on the different pioneering studies on efficiency wage model, as stated earlier a
number of extensions have been formulated adding some important propositions to the

literature.

Rodgers (1975) argued that since nutrition affects productivity with lag, one should
expect to see long term contracts .He even found that nutritionally determined wage is

also insensitive to demand.

Dasgupta and Ray (1986) have examined the nutrition based efficiency wage model in a

general equilibrium setting. In such a model with different amount of wealth, wealthier
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workers have an advantage in the labour market. This is because for any given wage they

consume more nutrients and are more productive.

Carmichael (1990), made a survey on efficiency wage literature and concluded that
efficiency wage models fail to explain wage rigidity or persistent involuntary

unemployment.

Lai (1990) applies the efficiency wage theory to evaluate the effect of currency
devaluation in an open economy. It is found that currency devaluation will depress the
domestic output in the presence of the efficiency wage consideration. This framework is
viewed as a theoretical structure in explaining the empirical findings of contractionary

devaluation.
Kimball (1993), analysed equilibrium dynamics in the Shapiro and Stiglitz model.

Lin and Lai (1994) set out an intertemporal optimizing model embodying the efficiency
wage hypothesis and examined whether the Solow condition is valid or not and has
shown that, unless the turnover costs are absent and the voluntary quitting rate is

independent from wage offer, the effort-wage elasticity is less than unity.

Based on the study of Lin and Lai (1994), Faria (2000) also examined Solow condition
in an intertemporal model that combines efficiency wages involving shirking and
turnover models with managerial supervision. It is shown that the Solow condition does
not hold when shirking and turnover costs are considered. The Solow condition can be a

possible outcome when managerial productivity offsets shirking and turnover costs.

Rebitzer and Taylor (1995) extended the Shapiro-Stiglitz (1984) by considering the
probability of detecting a shirker to be inversely related to the size of the workforce (in
the Shapiro - Stiglitz model the probability of detecting a shirker follows a Poisson

process) but assume that supervisory capacity is fixed.

Eric Toulemonde (2003) developed a simple model based on insider —outsider theory
which explains why labour turnover costs cause the insiders to earn high wages than
outsiders. Following efficiency wage theory, higher wages increases insiders’

productivity which raises the cost of replacing insiders by low productive outsiders. This
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in turn increases insiders’ wage further. Thus the link between effort and wages

reinforces the effects of labour turnover costs on wages.

By using an extension of efficiency wage model Skott (2005) in this paper explains the
existence and persistence of over education .He calibrated to fit the amount of over
education found in empirical studies. The result indicates that there exists inverse
relationship between the relative wage and relative employment rate of high skilled
workers with aggregate economic activity. Due to rise in relative supply of high skill

labour, low skill unemployment rises where aggregate employment is kept constant.

Based on the rules of Shapiro - Stiglitz’s (1984) shirking model, Guerrazzi (2008)
provided a general equilibrium efficiency wage model. In this framework effort decisions
undertaken by the individual worker are endogenised in a continuous manner which
resolves the indeterminacy in a model with exogenous effort. This model also shows that

higher (lower) unemployment rates results in higher (lower) effort levels.

2.2.2 Impact of Fiscal Policies in Efficiency Wage Models

Considering different variations in efficiency wage structures, involuntary unemployment
being an obvious outcome due to persistent imbalance in the labour market, studies
regarding different policy instruments have been evolved. Moreover in most countries,
pay roll wage and employment tax are used to finance Social Security, Medicare and
Unemployment Insurance expenditure. Both pay roll ad valorem or wage tax and specific
or employment tax are imposed to the firms on the basis of the wage bill of their
employees and their employment level respectively. This increases labour cost and the
firm lowers wage to pass on the share of the tax to the employee. The extent of sharing
however depends on the elasticities of labour demand and supply schedule that is on the
nature of the labour market. The process also affects the optimum employment level of
the firm. Since efficiency wage creates imperfection in the labour market; there are a
wide range of studies that tested the impact of such pay roll tax on wage and
employment. The results however differ based on distinct assumptions regarding the

properties of effort function in each model. Some efficiency wage literature has also
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studied the impact of tax policy on employment in a two sector general equilibrium
framework. However, few more literatures evolved actually in connection with optimum
tax policy in efficiency wage theory. In the following two sub sections some pioneering
and extended studies regarding fiscal policy in efficiency wage models are surveyed

respectively.

2.2.2.1 Pioneering Studies dealing with Fiscal Policies in Efficiency
Wage Models

In Yellen’s (1984) rudimentary efficiency wage model, effort function is expressed only
as a function of real wage and as the optimum real wage rate is determined solely by the
nature of the effort function, after tax real wage remains unchanged due to imposition of
ad valorem tax. Thus, the firm lowers employment at the optimum solution for profit
maximisation where the higher level of marginal productivity of effective employment
now equals higher marginal cost arising due to incidence of ad valorem tax. The effect of
employment tax or specific tax however leads to an increase in after tax wage but will

definitely put a negative effect on employment.

In the moral hazard model of Shapiro - Stiglitz (1984), the effect of the two taxes would
produce exactly the same impact, a decrease in the after tax wage at a lesser degree and a

decrease in employment.

Johnson and Layard (1986) used a moral hazard or shirking model and show that
incidence of ad valorem tax keeps employment unaffected but reduces after tax wage.
The tax burden will entirely borne by the workers. While incidence of specific tax may
either lower or raise the after tax wage but definitely lowers employment. This is a

completely reverse case of rudimentary efficiency wage model by Yellen (1984).

In the paper ‘The Effect of Taxes on Labour in Efficiency Wage Models’ due to Pisauro
(1990), the effect of labour taxation on wage and employment in a moral hazard
efficiency wage model has been tested, where effort is a continuous variable and workers
are risk averse. This paper identifies that the specification of utility i.e. 1) additive

separability between effort and consumption, ii) linearity in effort, iii) concavity in
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income, enables to obtain an explicit solution for the effort function. The assumption
about attitude toward risk i.e. linearity or concavity in consumption determines the
choices of the firm. It has been observed that if workers are not risk neutral in
consumption under reasonable assumptions, specific tax will cause an increase in net - of
— tax real wage, which is just an opposite result related to ad valorem tax where net real
wage falls. However employment would fall with the imposition of both ad valorem and

specific tax.

2.2.2.2 Impact of Fiscal Policies in the Extended Version of the
Pioneering Models

Other than the impact of pay roll taxes, some extended studies have also been evolved
related to various tax systems in the efficiency wage framework. In this section, a brief

over view of such studies are offered.

In Wilson (1990), the purpose of the study is to explore the optimal system of taxes and
subsidies on capital for an open economy efficiency wage model. In this model different
wages are paid to the similar workers. A positive marginal tax on capital investment in
the high — wage sector is being justified where there are informational asymmetries

between government and private firms.

Agell and Lundborg (1992) considered a two sector model on the basis of fair wage
hypothesis and therefore allowing involuntary unemployment. Following the gift
exchange model developed by Akerlof (1982), they examined the effects of various
policy instruments, such as taxation and unemployment benefits on income distribution,
resource allocation and unemployment. Agell and Lundborg (1995) with the general
equilibrium cum fair wage model identifies the fact that when workers’ effort depends on
the relative remuneration of capital and labour , reduction in equilibrium unemployment
is achieved by any tax policy that increases the wage rental rate and thus unambiguously

lowers the rate of unemployment.

Ching — Hueii Chang (1995) however took up the welfare aspect and stated that wage tax

affects adversely after tax wage and employment while commodity tax should not have
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such harmful effects and thus proposed a tax policy that government must reduce the rate

of tax on labour and rise revenue primarily from taxes on commodities.

Christopher A. Pissarides (1997) modeled and simulated the effects of employment tax
cuts on unemployment and wages in four equilibrium models: competitive, union
bargaining, search and efficiency wages. He found that if the ratio of unemployment
compensation to wages is fixed, the effect of the tax cut is mainly on wages. But if
income out of work is fixed in real terms, there are substantial employment effects. When
wages are determined by bargaining, revenue neutral reforms that make the tax more
progressive also reduce unemployment. Thus, policy towards unemployment
compensation and tax structure are key influences on the effect of taxes on

unemployment.

Delipalla and Sanfey (1998) identified that there are different versions of efficiency wage
models which examined the relative effects of ad valorem and specific labour taxes on
wage and employment study related to different commodity taxes on the labour market .is
missing. Hence they examined the effects of two types of commodity taxation, specific
and ad valorem, on wages and profits using two types of models one with efficiency
wage setting and one with bargaining between a union and a firm. In the efficiency wage
model revenue-neutral shift from specific to ad valorem taxation leads to an increase in
both employment and wages, and a reduction in profitability. However in bargaining case
the effect on wages and profits may be reversed: predominantly ad valorem taxation
raises employment but lowers wages, and under certain circumstances, the net effect can

lead to an increase in profits.

Burnside, Martin and Fisher (2000) focused on the exogenous fiscal shock that leads to
persistent movements in government purchases and average marginal tax rates. They
analyzed the ability of a particular general equilibrium efficiency wage model in order to
test the actual responses of hours worked and real wages to a fiscal policy shock. Their
key finding is that the model does not work without the assumption of constant marginal

tax rates.
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Gupta and Gupta (2001) had made a dynamic analysis of the effects of various tax
policies on the unemployment of an economy with a labour efficiency function which
shifts overtime. Efficiency of the workers varies positively with the stock of knowledge
in addition to wage and unemployment. The comparative steady state effects on
unemployment with respect to change in various tax rates are analyzed assuming that the

production of public good (educational output) is financed by the tax revenue.

Lang (2003) considered that in a standard competitive model, a tax change will affect a
group of workers which has high inelastic supply and their earnings will fall by the entire
nominal employer share of the tax increase. Under market clearing assumption the range
of possible outcomes broadens .However if there exists excess labour in equilibrium as in
efficiency wage models, supply of labour is perfectly elastic and earnings increases more

than the worker’s nominal share.

V.T. Rapanos (2006) assuming identical effort functions across two sectors of a simple
general equilibrium model examined the effects of corporate and consumption tax on
income distribution, prices, and unemployment .Effort function depends on
unemployment, a corporate income tax may lead to a reduction of unemployment
depending on the labour intensity of taxed sector and the level of unemployment. On the
other hand consumption tax lowers unemployment as long as it is imposed on the capital

intensive commodity.

However efficiency wage models are often considered as a source of non-neutrality of

money, the next section deals with different models related to real effects of money.

2.2.3 Impact of Monetary Policy in Efficiency Wage Models

In the New classical models developed by Lucas, Sargent and Barro during 1970s, it has
been observed that any anticipated monetary disturbance will cause an immediate jump
of nominal wages and prices to their new equilibrium keeping output and employment
unaffected. Hence the assumption of continuous market clearing, in these models

explains neutrality of money. But in contrast, new Keynesian models (Akerlof and Yellen
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(1985a), Mankiw (1985), Parkin (1986), Rotemberg (1987) suggest prices and wages to
be rigid rather than flexible due to the persistence of market imperfections and hence

under similar new classical theoretical framework money becomes non — neutral.

In New Keynesian system of non-neutrality of money, i.e. money supply effecting real
variables of the economy, arises because of either nominal rigidities (of money wage or
price) or real rigidities (of real wage). Fischer (1977) had considered temporary nominal
wage rigidity in the form of long term wage contracts with flexible prices to explain short
run non — neutrality of money. Mankiw (1985) explained nominal price rigidity, where a
monopolistically competitive firm facing menu cost has little incentive to adjust price

with any fluctuation in aggregate demand causing a large fluctuation in output.

2.2.3.1 Pioneering Studies dealing with the impact of monetary Policy
in Efficiency Wage Models

Since efficiency wages cause rigidities and since non neutrality of money arises due to
rigidity, efficiency wage models are used to explain real effects of money. This fact was
first identified by Akerlof and Yellen (1985a) who demonstrated that, when imperfect
competition in the product market is combined with efficiency wages in the labour
market , aggregate demand disturbances those caused by monetary shocks will have real

effects on production and employment.

2.2.3.2 Extensions regarding the impact of Monetary Policy

After Akerlof and Yellen (1985a), a number of efficiency wage models have come up to
explain money’s real effects. Stiglitz (1986), Summers (1988), Ball and Romer (1990),
Gottfries and Westermark (1998) by using efficiency wage models presented the fact that

monetary shocks raise output and employment.

In Stiglitz (1984) output falls with increase in employment if real wages are held constant
i.e. cost of labour rises leading to a fall in output. If effort is being more sensitive to
employment output is sure to fall otherwise output rises very little relative to

employment. Moreover with nominal wage rigidity both output and employment
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increases with any positive monetary shock, (Stiglitz (1986)).In Summers (1988),
incentive for adjustment to nominal wage with certain monetary shock is very small and
hence the firm has no incentive to adjust price with unchanged cost. Moreover less the
workers put weight on unemployment, incentive to adjust wages is smaller, thus positive

monetary shock has positive impact on output and employment.

Since rigidities in real prices are not sufficient to create rigidities in nominal prices and
real effects of nominal shocks. Ball and Romer (1990) considered that substantial
nominal rigidity can arise from a combination of real rigidities and small nominal
frictions. They have shown the connection between real and nominal rigidity given the
presence of nominal frictions both where two sources of real rigidity one arising from

goods market imperfection and the other from labour market imperfections.

Lai (1992), contrasted Fleming (1962) which explains the fact that when capital is highly
mobile, fiscal policy is more effective under fixed exchange rate, on the other hand
monetary policy is more effective under flexible exchange rate. Lai (1992) by using
efficiency wage relationship in an open economy structure shows that fiscal policy will
be more effective under flexible exchange rate and monetary policy will be more

effective under fixed exchange rate.

Lai (1993), applies the efficiency wage theory to reevaluate the robustness of the Mundell
proposition. It is found that, under a flexible regime with perfect capital mobility, an
expansion in government expenditure will contribute a positive impact on domestic
output, while an expansion in money supply is totally ineffective in changing the
domestic output. The paper finally indicates that the traditional Mundell assertion is not
robust, if the firm sets its wage offer according to the rule suggested by the efficiency

wage theory.

Gottfries and Westermark (1998) explained the fact that aggregate demand shocks have
large effects on output and employment because prices and wages adjust slowly to the
shocks. Thus skillful policy activism can be used where government can react to

information that was not known when wages were set. Moreover slow price adjustment
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on the macroeconomic level is a reflection of persistence. The more persistence there is,

the slower price adjusts after permanent change in the money supply.

Lin and Lai (1998), with partial wage rigidity considering flexible component as lump
sum tax, in an efficiency wage model explained non- neutrality of money. The model
compares the situation of Solow (1979) and Yellen (1984) considering real wage rigidity
with no impact of economy employment on productivity, where money has no real

effects on real wage and employment.

The question that was thrown by Carter (2005) in this regard was whether output rise or
fall with money in efficiency wage models. According to him in the basic efficiency
wage models with nominal wage rigidities dealing with real effects of money like
Stiglitz (1986), Summers (1988), Ball and Romer (1990), Gottfries and Westermark
(1998), the impact of employment on the efficiency of the workers is absent or in some
cases negligible. Carter specified using published empirical results that in the presence of
strong negative impact of employment on efficiency, output may fall when monetary

shocks cause employment to rise

2.3  Major Non —Walrasian Models

Since in the last few decades there has been a vast development in the so called
disequilibrium model. Contributions by Don Patinkin (1956, 1965), Clower (1965),
Barro — Grossman (1971) and Benassy (1975, 1982, 1986) in particular represent
important attempts to reconstruct the macroeconomic theory within an explicitly

disequilibrium context.

Patinkin (1956) presented a theory in which involuntary unemployment of labour can
arise as a consequence of disequilibrium, in particular due to excess supply in the market
for current output. Patinkin hence explained that if the firm fails to realize their desired
level of supply, demand for labour is no longer determined by the level of wage rate. And
hence too high a real wage is not the cause of the lower employment and reduction in the

real wage is only a superficial cure. The real cause of the problem is the lack of
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commodity demand and output which produces unemployment with corresponding
excess supply of labour. It is however possible to cure this problem through demand
management policy by which demand for output can be raised. In Patinkin’s case a rise in
real wage may accompany the recovery of output and employment. This disequilibrium
analysis suggests that real wages may move pro cyclically. This result differs from the
conventional view that employment and real wages must be inversely related. The
limitation of Patinkin’s analysis however, is that in his theory the causality relationship
seems from the excess supply in the labour market but the impact of excess supply in
the labour market on the demand for commodity is not considered. His analysis is

therefore partial rather than general equilibrium in nature.

Clower (1965) develops a theory emphasizing the possibility of reverse influence of that
of Patinkin, where the labourers fail to sell their desired labour service and as a
consequence there occurs a spillover effect on the output market. Where as in Classical
optimization problem, optimum labour supply, demand for commodity and the demand
for real balance depend mainly on price variable, according to Clower’s demand for
commodity as well as for real balance depends on the amount of labour supply that the
household can actually sell, i.e. his actual labour income .In fact, to describe such
situation Clower introduced the concept of dual decision hypothesis which shows how
the consumption function could have two different functional forms depending on
whether the consumer was rationed in the labour market or not. Clower called this
constrained demand as effective demand. Clearly, the effective demand differs from
‘notional demand’ where the former depends on the quantity constraint along with prices
and endowment. The functional form of the resulting demand i.e. effective demand
function is very much similar to the Kyenesian consumption function. Thus Clower
represents a micro foundation of the Kyenesian consumption in which he interprets the
relationship between consumption and income as a manifestation of disequilibrium in the
labour market. Like Patinkin, Clower’s analysis is also partial equilibrium in nature
because the model takes into account the effect of excess supply of labour on demand for
goods, and does not consider the feedback effect from excess supply in the goods market
on the demand for labour. Patinkin’s market and Clower’s analysis are thus

complementary to each other.
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Barro-Grossman (1971) identifying Patinkin and Clower’s analysis essentially
complementary to each other combined the two analyses to get a complete picture of the
determination of output and employment in a closed economy. As the prices are assumed
to be rigid in the short run, there can be excess supply or excess demand in both markets.
Therefore in Barro-Grossman we can have two possible types of equilibrium a) excess
supply in both the markets for goods and labour, b) excess demand in both the markets
for goods and labour. The traditional Keynesian model is thus a special case of more
general framework. One of the interesting properties of these types of market
disequilibrium model is that the regime switching can occur if the values of the parameter
changes in some particular fashion. If this happens the behavioral relationship will be
different for different regimes. As a consequence, the impact of traditional policy
instruments will depend on the regime that is being considered. In these models while for
mutating the effective demand for goods the agents in any market takes into account the
constraint that operates in the other markets. There is thus interdependence between
markets. It should be noted that one disequilibrium situation which has not being
analyzed on Barro—Grossman is the case of excess demand for goods and excess supply

of labour. However, Barro - Grossman considered this regime in their subsequent book.

In a disequilibrium situation an agent cannot realize his notional demand and supplies
because while maximizing utility he perceives some physical constraint operating on the
system, which prevents the agent to realize his notional demand and supply. Therefore,
one can ask the question as to whether there exits some allocation for which all the agents
will be satisfied in the sense that no individual would intend to deviate from the
allocation. The effort of trying to answer this question ultimately resulted in
formalization of the concept of Non-Walrasian equilibrium. The important concept of
Non - Walrasiasn equilibrium was due to Dreze (1975), Benassy (1975),and Malinvaud
and Younes (1977).

Malinvaud (1977) was first to apply the concept of Benassy (1975) equilibrium to
formulate a Non — Walrasian macro model. He thus emphasized the role of quantity
signals in obtaining different types of unemployment. In this context he showed that

starting from a general framework we can classify the model into different regimes —
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Keynesian unemployment, Classical unemployment, and the Repressed inflation,
depending on the type of rationing scheme prevailing in the economy. If the consumers
are rationed in the labour market and the producers are rationed in the commodity market
then we get a situation known as Keynesian unemployment with excess supply of both
labour and output, Classical unemployment, corresponding to the situation where the
consumers are rationed in both the commodity and labour markets so that there exists
excess supply of labour and excess demand for goods. Repressed inflation occurs if the
producers are rationed in the labour market and consumers are rationed in the commodity
market so that there exists excess demand for both the goods and labour. The other
possibility that the producers are rationed in both the commodity and labour market
implying that there exists excess demand for both the commodity and labour market
implying that there will be excess supply of goods and excess demand for labour does not
arise in the model with no inventory. However Muellbauer and Portes (1978) considered
a model with inventory and have shown that one can get this fourth regime of excess
supply of commodities and excess demand for labour and they termed this regime as
regime of under consumption. Interesting point about these models is that the effect of
some policy changes on output, employment will depend on the particular regime in
which it is operating at that point of time. However, the problem with Malinvaud’s
analysis is that he discussed all these results in terms of a specific and not in general

utility function.

Benassy (1982, 1986) generalized the model of Malinvaud (1977). Benassy (1986) also
extended the above disequilibrium model by considering asymmetric price flexibility as
well as wage indexation and hence tested the effectiveness of employment policies in
each case. Further he also formulated a two - country open economy model under the
disequilibrium framework. Finally, Benassy (1986) also went ahead and introduced the

dynamic concept into the above framework.

Picard (1995) has considered a simple overlapping generation model with efficiency
wage based on non — Walrasian framework. He assumed that individuals live and
consume for two periods, but work only for the first and hold savings in the form of

money balances. The firms and workers will not use same price system to define real
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wage. Production real wages are determined by the prices prevailing during the duration
of the contract, while consumption real wages should be calculated by deflating money
wages by an intertemporal price index. Here the impact of fiscal policy that changes real
aggregate demand have significant repercussions on employment level with small
variations in real wage. Moreover he also explored the role of employment subsidies and
commodity taxation policies in a general equilibrium model with a dual labour market
and efficiency wage. Individuals working in the primary sector receive higher real wages
than those employed on the secondary market. This model thus shows that an
employment subsidy policy does not generally allow recovery of the first — best optimum

and describes the second —best Pareto — optimal policy.

24 Gaps in the Literature

The perusal of the above literature as surveyed above regarding efficiency wage model
and non — Walrasian macro model has not considered the following aspects of the

problem,

= The static standard efficiency wage model (SEWM) like Solow (1979), Yellen
(1984) etc. assume perfect commodity price flexibility and do not allow the
possibility that there may be lack of commodity demand at the exogenously fixed
prices and the producer in fact takes the constraint into account while setting the
optimum real wage and employment. At the same time the existing literature on
static non — Walrasian macro model (SNWMM) such as by Patinkin (1956, 1965),
Clower (1965), Barro — Grossman (1971), Malinvaud (1977), Benassy (1982,
1986) etc. do not take into account that the firm can set real wage considering
efficiency wage relationship. Thus there is enough scope to integrate these two
models and can have a generalized model.

= One can observe a number of studies based on standard efficiency wage
framework (Yellen (1984), Johnson and Layard (1986), Shapiro and Stiglitz
(1984) and Pisauro (1991) etc.) that examine the impact of incidence of pay roll

taxes such as labour taxations (ad valorem tax (wage tax) and (specific tax
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(employment tax). However while studying the effect of these policies the authors
did not take into account of the possibility that the firm may face commodity
demand constraint at the exogenously given price. Thus there is enough scope to
revisit the impact of these taxation policies in the generalized model as proposed
above. Relevantly it may be mentioned that the effect of such labour taxations
have not been observed in the models with standard non - Walrasian framework.
One can also consider how the conclusion of the present non — Walrasian model
regarding the effect of other policies changes from the existing non —Walrasian
model without efficiency wage relationship like Benassy (1986) , if we allow the
possibility that the firm sets real wage by taking into account efficiency wage
relationship.

In the existing non — Walrasian IS — LM framework of Benassy (1986) with
asymmetric price and wage flexibility where he has studied the efficacy of
monetary and fiscal policy, there is no role of efficiency wage relationship. Hence
one can reconsider an extended version of this non — Walrasian IS — LM model
where the firm sets the real wage taking into account the efficiency wage
relationship (based on Solow (1979) and Yellen (1984)) but commodity price is
asymmetrically flexible. Further, on the one hand, impacts of fiscal and monetary
policies are examined and compared with SNWMM of Benassy (1986) and SEWM
of Solow (1979) and Yellen (1984).

The literature suggests that effort of the workers may be affected due to some
exogenous factors (other than real wage) like access to and quality of health care,
the quality and affordability of education and training, investment
on infrastructure , quality of job environment etc. Thus it will be interesting to
consider the effect of exogenous shift in one or more than the above factors
leading to change in effort of the workers in the generalised model (with and
without labour taxation) and also in the extended IS — LM non — Walrasian
framework with efficiency wage. There is dearth in the literature dealing with
such type of study.

In Benassy (1986) a simple non — Walrasian two country open economy macro

model has been formulated in which one homogenous good is exchanged, the
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price of which clears the world market and wage is exogenously given in each
country. In this context the effects of various policies on the country pursuing
them and their repercussion on the other country has been studied under flexible
and fixed exchange rate regimes. However while framing such model Benassy
(1986) did not introduce efficiency wage relationship. Hence a non — Walrasian
two country open economy model can be formed by extending the model of
Benassy (1986) assuming that the real wage is set by the firm endogenously on
the basis of efficiency wage relationship. Again there are some extensions of the
efficiency wage model in a open economy framework like Wilson (1990),
Lai (1990,1992,1993) etc. ,one can hardly observe any study on two country open

economy model in non — Walrasian framework with efficiency wage.

The present thesis tries to overcome the limitations of the existing literature as mentioned

above.
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CHAPTER 3
NON - WALRASIAN FIXED - PRICE MODEL WITH
EFFICIENCY WAGE: INCIDENCE OF LABOUR TAXATION

3.1 Introduction

In the standard efficiency wage model SEWM (Solow (1979), Salop (1979), Weiss (1980),
Akerlof (1982), Shapiro and Stiglitz (1984)) where optimum wage is determined on the
basis of effort function alone, gives rise to involuntary unemployment. However, in these
models since commodity price is assumed to be flexible, the firm while obtaining the
optimal solution of employment and real wage does not take into account of the state of
the demand condition prevailing in the economy, that is the scope of commodity demand
constraint does not arise. In contrast to SEWM, if commodity price is assumed to be
exogenously fixed, the possibility that the firm may face commodity demand constraint

cannot be ignored.

Moreover, in this conventional efficiency wage set up several studies (Yellen (1984),
Johnson and Layard (1986), Shapiro and Stiglitz (1984), Pisauro (1990)) have also
evolved regarding the impact of pay - roll taxes' such as labour taxations namely ad
valorem tax (wage tax) and specific tax (employment tax)’. But while determining the
impact of these taxations, the possibility of commodity demand constraint, arising due to
exogenously fixed price, is not been considered in the above models. However, under the
assumption of exogenously fixed price, there is a scope of such constraint to prevail in
the commodity market and hence the impact of these labour taxation policies in the above

efficiency wage models can also get affected.

The role of perceived constraints in the commodity market are being considered

extensively in the Standard non—Walrasian (SNWMM) or so called disequilibrium macro

'Detail explanation of pay roll taxes is given in Appendix 1.
? Some literature has also studied the impact of tax policy on employment with efficiency wage relationship in a two
sector general equilibrium framework (Agell and Lundborg (1995), Rapanos (2004)) etc..
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models (Patinkin (1956, 1965), Clower (1965), Barro — Grossman (1971), Malinvaud
(1977), Benassy (1975, 1982, 1986)). In SNWMM of Benassy (1986) under a highly
aggregative framework and at exogenously given wage and price there may be the
possibilities of either excess demand or excess supply in the commodity market resulting
in the following situation, i) excess supply of commodities and excess supply of labour
(Keynesian Unemployment regime), ii) excess demand for commodities and excess
supply of labour (Classical Unemployment regime) and iii) excess demand for both
commodities and labour (regime with Repressed Inflation). Though it has been observed
that, Picard (1995) considered an overlapping generation model based on non —
Walrasian framework with efficiency wage; but in the SNWMM as mentioned above,
wages are either set exogenously or linked to price (in the extended framework of
Benassy (1986)) but are not determined by the firm on the basis of efficiency

consideration of the worker. In the above context, the present chapter has two parts.

The objective of the first part of the present chapter is to i) construct a simple static
aggregative monetary macro model where commodity price is exogenously given in line
with non -Walrasian framework (Benassy (1986)). ; but in contrast to Benassy (1986) in
the present model the producer determines optimum real wage on the basis of efficiency
consideration (based on Solow (1979)), ii) examine different classical and Keynesian
policy implications which are compared with that of Benassy (1986) and iii) investigate
the impact of the policies that result in exogenous shift in effort function; relevantly such

policy implication is missing in SNWMM.

The objective of the second part is to 1) construct similar non — Walrasian fixed price
models with efficiency wage in presence of pay roll taxes such as labour taxations
(ad valorem tax (wage tax) and (specific tax (employment tax), ii) investigate the role of
ad valorem and specific tax that is pay roll taxes in non — Walrasian framework,
iii) observe how the impact of such taxations on optimum solutions in the present set up
differ from that of SEWM (specifically of Yellen (1984) having similar properties of the
effort function as that of the present model), iv) identify the impact of classical and

Keynesian policy measures in presence of ad valorem and specific tax and v) explain how
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the impact of the policies that result in exogenous shift in effort functions gets affected

with the introduction of these taxes

The chapter is furnished as follows: Section 3.2 presents the basic model. Section 3.3
discusses regime classification of the present generalized non- Walrasian structure in
comparison to Benassy (1986). In sections 3.4 and 3.5 two relevant regimes that is,
regimes without and with commodity demand constraint are explained respectively.
Further subsections examine the impact of different policy implications in each regime.
Section 3.6 highlights the role of pay roll taxes like labour taxations namely ad valorem
and specific tax in the present generalized non — Walrasian framework. In subsections
3.6.1 and 3.6.2, models with ad valorem and specific tax are formulated respectively
which also deals with the impact of different relevant policy implications. Finally, section

3.7 draws the conclusion of the study in this chapter.

3.2 The Basic Model

The model assumes an aggregate monetary economy with three representative agents; a
firm, a household and also the government. Since the aim of the present thesis is to
generalize the non — Walrasian model where the firm sets real wage by taking into
account efficiency wage relationship, it is likely that, effect of such operation by the firm
will in the first instance have an impact on wage, employment and hence on wage income
and thereby it will affect aggregate demand in the economy. Thus in order to trace out the
impact of efficiency wage on wage income and hence on aggregate demand, we will
introduce two classes in the household: wage and profit earner having different marginal
propensities to consume as supported by the literature like Kaldor(1955) 3 Note that if on
the contrary we assume the propensities to consume of the worker to be same as that of
profit earner ,the effect of change in wage income on the aggregate demand cannot be
clearly felt. Relevantly it may be noted that Benassy (1986) while formulating non —

Walrasian macro model did not assume the difference between marginal propensities of

3Kaldor made a distinction between wage-earners and profit- earners, noticing that the propensity to save of the first
group can be assumed to be smaller than that of the second group (see Kaldor (1955) pp. 95).
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wage and profit earner and in such model one cannot separate out the effect of the change

in wage income on aggregate demand.

Each household thus consists of two representative classes having different marginal
propensities to consume, i) the wage earner who sells labour and earns wage and ii) the
profit earner who earns profit. There are three types of goods, consumption good, labor
and money; two markets, goods and labour. The real wage rate is determined by the

profit- maximizing firm in line with efficiency wage theory (Solow (1979)).

Price is assumed to be exogenously fixed. Equilibrium supply and demand can be
generated through quantity signals as in non - Walrasian model by Benassy
(1986).Transaction settles at the minimum level of total supply and demand (short side of
the market rule) and determines aggregate effective demand and supply. The model

allows determination of the levels of optimum real wage, employment and output.

The behaviour of each of the agent is explained in the following sub sections. The
working of the firm and the household is analyzed on the basis of constrained and
unconstrained cases. Constrained and unconstrained cases are defined as the situations

where the firm may or may not face constrained in the commodity market respectively.

32.1 The Firm

As in SEWM of Solow (1979), firm’s output depends on both the number of workers it

employs and on their efforts; hence the short run production function is,
Y = F(el), F'(eL)>0 F'(el)<0 3.1)

Where Y is the output produced; Land e denote the amount of labour hired and worker’s

effort respectively.
Effort function takes the form,
e=e(W/P),0), e >0,e">0, eg>0 (3.2)

e’ =de/d(W/P)>0 and e" = d%e/d(W/P)? <0
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As in Solow (1979), e depends on real wage (W /P)* implying the fact that productivity

depends on workers wage.

Further, in the present framework we assume that effort of the workers also gets affected
due to change in parameter 8, which signifies the change in exogenous factors like access
to and quality of health care ,the quality and affordability of education and training ,
investment on infrastructure, quality of job environment etc.’ Exogenous policy
measures that improve one (or more than one) of these above factors would increase the

value of the parameter 6 leading to upward shift in effort function in (3.2).

The firm in fact can face two types of problems where it is either unconstrained or
constrained in the commodity market. In the next two broad subsections behaviour of

constrained and unconstrained firm are considered.

3.2.1.1 Unconstrained Firm

If at the given price, P, the firm can realise its profit maximising supply of output then it

is unconstrained in the commodity market.

Optimum real wage, (W/P)" and employment, LM is the solution of the following

problem where 1 be the real profit of the firm,
Maximise T = Y — [(W/P) L] (3.3)
st Y <F(el)

The optimum real wage and employment is determined by solving the first- order

conditions for (W /P) and, L , that is by setting drr/d((W /P)) = 0 and dr/SL= 0°.

e'(W/P),0)= 1/F' (e((W/P), H)L)) (3.4)

4There are literatures justifying inclusion of unemployment rate as an argument of effort function (Shapiro and Stiglitz
(1984)), Summers (1988) etc.), which can easily be incorporated in the extended version of the present study.

5Impact of these factors on efficiency of the workers is explained in the studies in NBRI, http://www.nbrii.com
http://www.tutor2u.net etc.

®Second order conditions are assumed to be satisfied.
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F' (e((W/P),6)L) =(W/P)/[e (W/P),0)] (3.5)

The above two equations, yield elasticity of effort function with respect to real wage,

_ e'(w/P)e)w/pP) _ e T
Uy = e 1 (Solow condition") (3.6)

Here, optimum real wage, (W /P)" is determined on the basis of the effort function alone

satisfying the above Solow condition.

Following (3.5), employment in efficiency unit,

[e (W/P)",0)L]™ = F~*((W/P)"/[e (W/P)",0)]) 3.7)

Therefore, optimum employment,

M= [F'~ (W/P)"/[e((W/P)",0)D]/[e((W/P)",6)] (3.8)

Optimum output,
YM = F(F'~*((W/P)"/[e(W/P)",6)])) (3.9)

Condition (3.6) implies that the optimum real wage, (W /P)" is determined at the point
where effort elasticity with respect to real wage equals unity, (uy = 1). This
corresponds to the point where the slope of the effort function signifies maximum
effort — real wage ratio,e/(W /P) or minimum wage cost per efficiency unit, (W /P)/e,

which is also the minimum marginal cost, MC.

Further, employment in efficiency unit, [e((W/P)",0)L]™ is determined where
corresponding marginal productivity of employment in efficiency unit, MP,; is equal to
minimum MC (following (3.5)). Once optimum real wage, (W /P) and corresponding
effort, e((W/ P)* ,0)is known, actual employment, LY is solved from optimum

employment in efficiency unit, [e((W/P)", 8)L]M(as in (3.8)).

7Akerlof and Yellen (1986) termed this condition as Solow Condition.
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The above equilibrium signifies the standard efficiency wage model (SEWM) by
Solow (1979) where commodity market is always in equilibrium due to price flexibility

and the firm faces no commodity demand constraint.

However, for the unconstrained firm of the present model, though commodity price is
exogenously fixed unlike Solow (1979); the assumption is that the price is fixed in such a
way that there exists either excess demand or equilibrium in the commodity market and
thus the firm faces no commodity demand constraint and realizes the profit maximizing
level of supply. Hence the system of equations in the present optimization problem of the

unconstrained firm is similar to that of Solow (1979).

The above optimization solution can be described with the help of four paneled diagram8

in Figure 3.1.

In panel (1), e represents effort curve showing the relationship between effort of the
workers and real wage .Higher the real wage, greater the effort of the workers. Initially
increase in real wage entails more than proportionate increase in effort of the workers.
Effort per unit of real wage, e/(W /P) is maximum at point ‘M’ where slope of the effort
function, ON is tangential to the effort function. This point corresponds to py, = 1 (as in
(3.6)) where (W /P)" implies optimum real wage that results in maximum e/(W /P) in
panel (1). Since wage cost per efficiency unit, (W /P)/e is inverse of e/(W /P); as
e/(W /P) increases, (W /P) /e falls and vice versa.

In panel (2) relationship between (W /P)/e and (W /P) is shown. Since (e/(W /P)) is
maximum at point ‘M’ with efficiency wage,(W /P)" ; (W /P)/e) is minimum at point
‘E’ with (W /P)" in panel (2).

Panel (3) depicts marginal productivity of employment in efficiency unit, MPy. Level
of optimum employment in efficiency unit,[e (W /P)",8)L] is determined at point ‘G’
in panel (3) where the corresponding marginal productivity equals the minimum MC in

panel (2) (depicting equilibrium condition in (3.5)).

*While explaining the working of standard efficiency wage model of Solow (1979), Snowdon and Vane (2005) used the
diagrammatic representations of wage cost per unit of effort, [(W /P)/(e (W /P))] curve that is marginal cost curve
and the corresponding effort curve. However they have not considered this four quadrant diagrammatic representation
as developed in the present paper.
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Figure 3.1 Determination of optimum real wage and employment in the unconstrained case

Panel (4) represents employment in efficiency unit, (eL) curve, which is a rectangular
hyperbolic curve in effort, e and employment, L plane. Different combinations of e and
L provide fixed level of [eL]. As optimum effort e((W/P)",8) corresponding to
optimum real wage, (W/P)" and optimum employment in efficiency
unit, [e (W/P)*,0)L]™ are already known, the resulting optimum actual employment

can easily be determined and is set at LY in panel (4).

If the profit maximizing level of optimum employment, L™ is less than the Walrasian full
employment output L°, that is, LM < L°, there is involuntary unemployment.In that case,

profit maximising level of output, Y¥ < Walrasian full employment level of output, Y°.
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If (W/ P)0 be the real wage corresponding to Walrasian full employment output L°, then
involuntary unemployment persists when (W /P)" as set on the basis of the given effort
function is greater than the Walrasian market clearing level of real wage, (W / P)O, that is
W/pP)" > W/P)".

If, (W/P)" = (W/P)°, optimum employment will be the full employment one and there
will be no involuntary unemployment.

However, if (W/P)" < (W/P)°, the firm will be forced to pay (W/P)°till labour
demand equals labour supply.” Thus excess demand for labour cannot exist in the present
structure.

In the SEWM (Solow (1979)), optimum efficiency real wage, (W/P)" is generally
assumed to be set above the market clearing level, (W / P)0 and hence there is persistence
involuntary unemployment. Thus in the present case too optimum real wage, (W /P)" is
found to be higher than (W / P)0 creating involuntary unemployment. (L° — LM) is the

resulting involuntary unemployment in panel (4) of Figure 3.1.

3.2.1.1.1 Impact of Exogenous Shift in Effort Function

The impact of exogenous upward shift in effort function can be explained with the help

of Figure 3.2.

As the parameter, 0 increases with the improvement of the exogenous factors like access
to and quality of health care, the quality and affordability of education and training,

investment on infrastructure etc.; the effort curve in panel (1) shifts upward to e;.

From panel (1) it is clear that the maximum effort — real wage ratio (e/(W/P))
corresponding to new e increases as compared to initial e. This implies the fact that the
worker can now exert more effort at the lower level of real wage. The point associated

with maximum effort — real wage ratio (where yy, = 1) shifts leftward and optimum real

%See Abel and Bernanke (2001).
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wage, (W /P)" falls to (W/ P)*l. Now (W/ P)*1 is the real wage which corresponds to

the maximum e /(W /P) with respect to new effort function, e, 1°.

Accordingly minimum wage cost per efficiency unit, (W /P)/e) falls as depicted in
panel (2), where the minimum point of new MC curve (4;) is now at ‘E;’. At the
optimum, corresponding MP,; falls and employment in efficiency unit, [e((W /P), 0)L]
increases to point ‘F’ as shown in panel (3). With the rise in [e((W /P),0)L] , profit

maximising level of output increases (say from Y™ to YM,).

3 2

MPy,, W/ P)/le(W/P),6)]

A A

MP(eL) Ay
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MP .,
MPy, \ E, | E

0 G F e(W/P),0)L) 0 (W/P)

e(W/P),0) 1 e((W/P),6)

»
T
[\
=

e((W/P)",0)

e  (W/P)',,6:)

[es (W/P)",,61) L1

g [e ((W/P)", )L / «—

» |-
T » gl

0 LM LM L0 L 0 w/py, w/pP)" (W/P)

) ¢V

Figure 3.2 Impact of exogenous shift in effort function on real wage and employment in the unconstrained case

10 Upward shift in effort function is shown in Snowdon and Vane (2005) where unemployment rate is the exogenous
factor that affects effort of the workers and rise in which shifts effort function upward.
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Finally the impact on actual employment is shown in panel (4). As employment in
efficiency unit, [e (W/P)",6) L] curve shifts upward to [e((W/P)" ,6;)L]" in
panel (4) and at the same time since effort, e (W/P)", 6) increases to e((W/P)", 6;);
change in employment L depends on the magnitude of the shift in employment in
efficiency unit [e((W/P),8)L]"", as compared to increase in effort. If the magnitude of
the shift in [e((W/P),0)L]is higher/lower or equal to increase in e((W/P),8),

employment, L increases/falls or remains unchanged.

In panel (4) ,profit maximising level of actual employment, LM rises to LM; when shift
in [e((W/P),0)L)] is higher than the rise in e((W/P), 8) but remains unchanged when

both the shifts are equal (dotted employment in efficiency unit curve).

Here, (W/P)" is determined only on the basis of the given effort function. However,
since effort function shifts upward with the rise in parameter, 8, (W/P)" falls to
(W/P)", Thus (W/P)" is sensitive to 6. Again minimum wage cost per efficiency unit,
(W/P)"/le (W/P)", 8)] falls with the rise in 6 but profit maximising level of
employment, LM may rise/fall or remain unchanged. Hence optimum real wage, actual

employment and output are functions of 6 only.

Real wage, (W/P)°k = w(@), wg<O0 (3.10)
Wage cost per efficiency unit, (W /P)* /[e ((W/P)", 8)] = g(8), go <O 3.11)
Optimum output, Y™ = S(8) , Sp >0 (3.12)
Optimum actual employment, LM = a(0), ag % 0 (3.13)

"Mncrease in employment in efficiency unit, [e((W /P), 8)L)] depends on the shape of the marginal productivity curve
in panel (3).
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Proposition 1

At the given price when the firm is unconstrained in the commodity market, exogenous
shift in effort function would lower optimum real wage, increase output supply but the

impact on employment is ambiguous.

3.2.1.2 Constrained Firm

If the exogenously given price, P is such that there exists excess supply situation in the
commodity market, the firm faces demand constraint and fails to sell the profit

maximizing level of supply due to deficient demand.

Demand for commodity, Y¢ < Profit maximising level of supply, Y and Walrasian full

employment output Y°

As there is no inventory, due to short side rule based on quantity signal (as in SNWMM),

the output production, Y is equal to demand for output Y¢
y=v¢ (3.14)
Thus, Y¢ =F (e((W/P),0)L) (3.15)

The optimum solution of real wage and employment of the constrained firm is

determined by the following program

Maximise w =Y —[(W/P) L] (3.16)
st Y=F(e((W/P),6)L), Y=Y

The above problem can be solved by maximising the following Lagrangean

A((W/P),L,\)=F (e((W/P),0)L) — [(W/P) L] + A[ F(e((W/P),0)L) — Y] (3.17)
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First order condition with respect to (W /P), L and ) of the above problem implies'?

dA/d (W/P) = F' (e((W/P),0)L)e'(W/P),0)L — L+ A[F'(e((W/P),6) L)e'(W/P),8)L] =0 (3.18)
dA/dL = F'(e(W/P),0)L)[ e((W/P),0)] — (W/P) + A [F'(e((W/P),0)L) e((W/P),0)] =0 (3.19)
dA/d\r = F(e((W/P),8)L)— Y%= 0 (3.20)

Solving equations (3.18) and (3.19) we get

_ el (w/P),o)(w/P) _ .. L
Uy = e 1 (Solow Condition satisfies)

Optimum real wage,(W /P)"is still determined at the same point where py,, = 1, as in the
unconstrained case,( in equation (3.6)).Thus optimum real wage in the constrained case is
exactly equal to the optimum real wage corresponding to the unconstrained one and

depends only on parameter 6.
Here again, (W/P)" = w(8), wy <0

From commodity demand constraint in (3.20)
F(e(W/P),0)L)=Y¢ 3.21)

Optimum employment in efficiency unit,

le(W/P)",0) L1 * = F~ (%) (3.22)
Actual value of optimum employment
L= [F1(Y)]/[e(W/P)", 8)] = a(8,Y?) (3.23)

Here actual optimum employment depends both on shift parameter 8 as well as on
prevailing commodity demand, Y¢.Since, Y% < Y™ corresponding employment in
efficiency unit, [e (W/P)",8) L] dis less than the profit maximizing level,
[e (W/P)",0)L]™. Again as optimum real wage, (W /P) remains unchanged, effort,

12 .. .
Second order conditions are assumed to be satisfied.
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e((W/P)", 0) does not get altered. Thus the lower level of employment in efficiency
unit as compared to the profit maximizing one is possible only by lowering the actual
employment in the demand constrained situation. This follows that, the optimum actual
employment, Lin the constrained situation (in (3.23)) is less than profit maximizing

level LM, thatis, L < LM.

The above optimization problem is explained with the help of Figure 3.3

3) 2)
MPp, (W /P)/[e(W/P)0)]
A A
A
MP(eL)
MP(eL) E
0\ ¢ e((W/P),0)L) 0 /Py’ (W/P)
[e((W/P),6))L]?
e(W/P),0))4 e((W/P),0) 4 N
e((W/P)",0) M e
Q((W/P)ﬁe)u*
P> [e (W/P)",0)L) R
0 L j I \"Lo L 0 (W/P) (wW/P)

Demand Effect Efficiency Effect

C)) ey

Figure 3.3 Determination of optimum real wage and employment in constrained case
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In Figure 3.3, the relationship in panel (1), panel (2), panel (3) and (4) resembles that of
Figure 1. As is clear from the above optimization problem, optimum real wage is still
determined at the point where uy,, = 1; hence in panel (1), effort — real wage ratio,
e/(W/P) is maximum at (W /P)" and the corresponding wage cost per efficiency unit,

(W/P)"/e , that is MC is also at its minimum at the same level of real wage as in panel

2).

As explained earlier in section 3.2 .1.1, when the firm is unconstrained in the commodity
market, the profit maximising level of employment in efficiency unit,
[e (W/P)",6)L]M is determined at point ‘G’ in panel (3) (where MP,, equals the
minimum MC).But in the present case as the firm faces constraint in the commodity
market, supply of output is demand determined. Hence employment in efficiency unit,
[e((W/P)",0)L]%is also set on the basis of prevailing demand and is less than the profit
maximising level, [e (W /P)",8)L]™(as shown in panel (3) of Figure 3.3).

Actual optimum employment, L in the constrained situation is thus determined in panel
(4), at the given level of employment in efficiency unit, [e((W /P)",6)L]% and optimum

effort level, e((W/P)", 0) (corresponding to optimum real wage, (W /P)"in panel (1)).

As is clear from panel (4) of Figure 3.3, (L° — L) is the net unemployment in the present
case of which (IM — L) is due to demand effect and (L° — L™) is due to efficiency effect.
(L° — IM) is the level of unemployment in the unconstrained case which is only due to
high efficiency real wage whereas the extra unemployment (LM — L) is created due to
deficient commodity demand. Thus in the present situation unemployment is both due to
demand and efficiency effect and is larger as compared to unconstrained situation
(SEWM) where unemployment arises only due to efficiency effect. However,
unemployment here is also higher than the KU regime of SNWMM (Benassy (1986))

where only demand effect is prevalent but efficiency effect is absent.
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Proposition 2

= At the given price, if the firm faces constraint in the commodity market, optimum
efficiency real wage remains unchanged and is set at the same level as in the

unconstrained case.

= Resulting unemployment is higher in the constrained situation (which arises both
due to demand and efficiency effect) as compared to both SEWM (Solow (1979))
where only efficiency effect works, and KU regime of SNWMM (Benassy (1986))

where only demand effect is prevalent.

3.2.2 The Household

The consumption demand of the representative household is generated both by wage and

profit earners having positive marginal propensity to consume, c,, and c¢,; respectively.

32.21 Consumption Demand of the wage earner

The representative wage earner sells L of labour, at real wage, (W /P) which is assumed
not to exceed the constant level, L°. He has an initial money holding, m,,/P, earns real
wage income,[(W/P)L] creates consumption demand, C, and has a final money

holding, m,,/P. t,, be the total real tax on wage income.
The budget constraint of the wage earner is,
c,+m,/P =m,/P+ [(W/P)L] - 1,
And has a utility function, U,,(C,, [m,,/P])
The wage earner has no utility for leisure so that his labour supply is constant, that is L°.

Effective consumption demand of wage earners in the household is determined in the

constrained and unconstrained case.
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3.2.2.1.1 The Unconstrained Case

When the firm is unconstrained in commodity market it determines optimum real wage,

(W/P)" and employment, LM,
Therefore total wage income earned by the wage earner, [(W /P)* L]

The representative wage earner creates consumption demand by solving the following

program
Maximise U,,(C,, , [m,,/P]) s.t.
Cw +my/P = m,/P + [W/P) LM] — 1,
The effective consumption demand of the wage earner in the unconstrained case,

Cyp= C([W/P) IM], [My/P], Tw) (3.24)

3.2.2.1.2 The Constrained Case

If the firm faces constraint in the commodity market it employs optimum employment, L

which is less than unconstrained profit maximising level of employment, LM at the same

level of real wage,(W /P)".

The wage earner is constrained in the labour market as, L < LM | that is the resulting

wage income in the constrained case is lower than that of the same in unconstrained case,

[(W/P) L] <[W/P) L¥]

The representative wage earner creates consumption demand by solving the following

program
Maximise U, (C,, , [m,,/P]) s. t.
c, +m,/P=m,/P+[W/P)L]- 1,

[((W/P) L] <[(W/P)" LM]
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The general form for effective consumption demand in the constrained case
G,y = min [C (((W/P)" M), [M/P], 7). C ([(W/P)" L], [My/P],7w)
= C ([my/P], Ty, (W/P)" min (L™, L))

Cy=C([W/P) L], [m,/P], Ty) (3.25)

3.2.2.2 Consumption Demand of the profit earner

A representative profit earner in the household has an initial money holding, m /P ,
earns nominal profit, IT , which is being totally distributed by the firm. C,; and m, /P is
the consumption and final holding of the profit earners respectively where 7,; be the real

tax on profit income collected by the government.

The budget constraint of the profit earner in the household is,

C, +M,/P= m,/P+ /P —1,
And his utility function be, U, (C,, [m;/P]).

The profit earner will not always be able to realise his notional profit at the exogenously

given price. Thus he may or may not face constraint in the commodity market.

If the firm is unconstrained in the commodity market, it can enjoy notional profit,
n/p =n"/p =F(e((W/P)",0)LM)— (W/P)"IM

If the firm faces constraint in the commodity market, it will earn constrained profit,
m/p=yY*=W/P) [FT*(Y")/[e((W/P),6)]

In the constrained case, the firm produces the prevailing commodity demand, Y¢, and

employ labour, L = F~1(Y%)/[e((W /P),0)].
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3.2.22.1 The Unconstrained Case

In the unconstrained case the representative consumption demand of the profit earner is

determined by solving the following program
Maximise U, (Cy,[m;/P]) s. t.
Cp+ (my/P)= m,/P+1I"/P —1,
The consumption demand of the profit earner of the household in the unconstrained case

\én = C([HM/P] ’ [TTln/P], Tr) (3.26)

3.2.2.2.2 The Constrained Case

In the constrained case the representative consumption demand of the profit earner is

determined by solving the following program
Maximise U, (C,[m;/P])s.t.
Cr+[my/P]= m,/P +1/P — 1,
The consumption demand of the profit earner in the household in the constrained case

Cr=C([I1/P], [Mir/P], Tr). (3.27)

3.2.2.3 Aggregate Consumption Demand

The aggregate consumption demand, € is generated both by wage and profit earner in the
household. As already discussed, different marginal propensities to consume for the wage
earner and profit earner in the household following Kaldor (1955) are being assumed in
the present model. Hence the aggregate consumption demand can be determined my

combining (3.24), (3.25), (3.26) and (3.27) and is expressed as

C=C, + C; =c,[W/P)L] — t,] + c[r — 7] + B[m/P] (3.28)
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Where, ¢, and c;; be the marginal propensities to consume for the wage earner and profit

earner respectively, T be the real profit. m = m,, + m;. ¢, >0, c; >0, >0 and

cw > ¢ (following Kaldor (1955))

In the above equation, [(W/P)L] = [(W/P)" L] in the unconstrained case, whereas
[((W/P)L] = [(W/P)" L] when the constraint is binding.

Again T = (ITM/P) when the producer does not face any constraint in the commodity

market and m = (I1/P) where the producer in fact face the constraint.

3.2.3 The Government

The government collects income tax, t,, and 7, and has an expenditure demand, g.
Apart from income tax the government also has the scope of collecting pay roll taxes in
the form of ad valorem or wage tax and specific tax or employment tax (the incidence of

which is discussed later in this chapter).

The aggregate demand (Y%) function in the economy is

Y® = ¢, [W/P)L] — t,] + cz[T — 1] + B[M/P] + § (3.29)

3.3 Regime Classification

Panel (a) and (b) of Figure 3.4 show the regime classification of Benassy (1986) and the
present generalised model respectively. Regimes in both the cases are classified
in (W /P) and effective demand plane. Point ‘D’ represents Walrasian equilibrium where

Y? is that level of commodity demand which always equals the supply of output, and

optimum real wage, (W / P)0 is such that employment matches labour supply, L°.
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(a) (b)

(W/P) 4 (w/p) 4
C C
cU
A E B
KU w/p)
D D
(w/P)° (w/P)°
KU RI

0 Yo effective demand 0 y° effective demand
Representation of three regimes in Benassy (1986) Representation of regimes in this present model

Figure 3.4 Regime Classification

In Benassy (1986) (in panel (a)) both nominal wage and price are exogenously given.
Thus at the given level of real wage, KU implies the region where effective commodity
demand Y? is lower or to the left of Y°. Here unemployment is solely due to lower
effective demand and creates a situation where there is excess supply in both commodity
and labour market. RI is the region where the given real wage is less than
w/ P)Ocreating excess demand for labour and as effective demand lies above Y°, there
is excess commodity demand. Finally, in the CU region, real wage is above, (W / P)0 but
effective demand is to the right of Y° creating excess supply of labour and excess
demand for commodity respectively. Here unemployment is solely due to high real wage

and not due to deficient demand.

In contrast to Benassy (1986), in the present model, the firm endogenously sets real wage

on the basis of efficiency wage relationship at the exogenously given price. As already

discussed (in section 3.2.1.1), optimum efficiency real wage is set either at the Walrasian

level, (W / P)0 or above it and hence the scope of excess demand for labour is absent.

Thus the region below (W / P)0 in panel (b) that is both RI region and the part of KU
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which lies below (W / P)0 in Benassy (1986) is not relevant in the present set up. In the

present non — Walrasian framework with efficiency wage, only regions above (W / P)0 in

panel (b) of Figure 3.4 is consistent.

In the present model optimum real wage is set by the profit maximizing firm at any point
above (W/P)0 in panel (b) and accordingly excess supply in the labour market is
persistent. But at the exogenously given price, commodity demand may or may not be

equivalent to the profit maximizing level of output.

Curve CD in panel (b) represents the situation where profit maximizing level of output is

equal to demand (which may be lower than Walrasian level, Y°) but excess supply in
labour market exists as real wage is set above (W / P)0 . Point ‘E’ on CD represents the

situation where optimum efficiency real wage, (W /P)" is set above (W / P)0 but profit
maximizing level of output is equal to demand, that is, there is equilibrium in the
commodity market .In Region B there is still excess supply of labour (real wage being
higher than (W / P)O) but excess demand for commodity persists (effective demand being
larger than the profit maximising level of output that is to the right of curve CD) . Both
region B and curve CD can be considered as the unconstrained situation in the present
framework where the firm does not face any commodity demand constraint and
unemployment is due to high efficiency real wage only. Here classical measure (that is

lowering real wage) would only be operative to cure unemployment.

Region A in panel (b) represents the situation where there is excess supply in both labour
and commodity market. Firm sets optimum efficiency real wage (which is above
w/ P)0 ) and at the same time faces constraint in the commodity market due to deficient
demand (as effective demand is less than the profit maximising level of output ,which is
to the left of curve CD). Unemployment here is both due to high efficiency real wage
and low commodity demand. Here both classical and Keynesian policies act to increase

employment and output.
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The non — Walrasian fixed price model with efficiency wage thus involves two
unemployment regimes (i) Regime without commodity demand constraint (RWODC)
involving either excess demand (region B) or equilibrium in the commodity market

(curve CD) and (ii) Regime with commodity demand constraint (RWDC)(region A).

Next two sections explain the working of the above two regimes and the impact of

relevant policy implications in each regime.

3.4 Regime without Commodity Demand Constraint (RWODC)

In RWODC, the exogenously given price, P is such that commodity demand is either
greater or equal to the profit maximising level of supply, Y™ .In both the cases the firm is
unconstraint in the commodity market and can freely determine optimum solution of real
wage using profit maximisation problem similar to SEWM (as shown in section 3.2 .1.1).
There is thus either excess demand or equilibrium in the commodity market and excess

supply in the labour market due to high efficiency real wage.

In the unconstrained case the firm sets optimum real wage, (W/P)"at py, = 1and
produces the profit maximising level of output as in (3.6) and (3.9) respectively. Hence
optimum real wage, employment and supply of output depend solely on shift parameter

0, relating to effort function only.

(W/P)" = w(8), weg <0

The profit maximizing level of actual employment and output (as in (3.8) and (3.9)),
M= [F"~"(W/P)/le(W/P)",0)D]/le(W/P)",0)] = a(6), apZ0
YM = F(F'=1((W/P)/[e((W/P)",0)]) = S(8), Sg>0

The aggregate demand in RWODC, Y€ is derived from (3.29),

Y¢ = c,[[(W/P) LM = 7y] + cr [[T"/P] — 7] + B [M/P] + g (3.30)
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Where, wage income,
(W/P)"IM = 9 (8),but 95 =0
mM/p =yM —(W/P)'IM = y(6), ys=0

Unlike SNWMM, in the present model, commodity demand is sensitive to the shift

parameter of effort function, 6.

In the commodity market in RWODC,
Ye(o, v, 1., 9,P) =YY" (3.31)

In SNWMM, (Benassy (1986)), profit maximizing level of output, Y™, in classical
unemployment regime (that is the regime where the firm does not face any commodity

demand constraint) is a function of nominal wage and price.
YMp= F(F~Y(W/P)) =Sz(P, W), Sgp>0, Sgy <0

Thus, classical measure of reduction in real wage via either fall in nominal wage or rise
in price (where nominal wage and price is exogenously given), can increase production
and employment. But in the present model optimum real wage is set on the basis of effort
function alone and is rigid at (W /P)".With the rise in commodity price, P, the firm
adjusts nominal wage in order to keep the real wage unchanged. Hence complete
indexation of wage exists due to the presence of efficiency wage consideration. As real
wage remains unchanged, output and employment remains unchanged with any

exogenous rise in P.
Thus in the present model since supply of output,
YM = F(F~Y(W/P)'/[e(W/P)",0)]) = S(6)

change in output supply with respect to price, Sp = 0 ,where (W /P)" is set on the basis

of effort function and depends only on parameter, 6.
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Reduction in real wage via exogenous rise in price fails to increase output and
employment in RWODC of the present model unlike in CU regime of SNWMM.

The profit maximizing level of output and employment in RWODC is a function of shift
parameter 6 only (as in (3.12) and (3.13) in section 3.2 .1.1.1). Moreover, as already
discussed in section 3.2 .1.1.1, when the firm faces no constraint in the commodity
market, a rise in 6, increases level of output but the impact on employment is ambiguous.
Thus in RWODC, policies that influence the exogenous factors like access to and quality
of health care, the quality and affordability of education and training, investment
on infrastructure, quality of job environment etc., increases ,leading to an upward shift in
the effort of the workers may actually play an expansionary role in RWODC whereas the
classical measure of lowering real wage via rise in nominal price fails to act in the present

regime due to the presence of efficiency wage.

In this regime, policies like decrease in taxes (t,,7;) and increase in government
expenditure would either create excess demand (when commodity market is in
equilibrium) or increase the extent of excess demand (when excess demand persists in

commodity market).

Proposition 3

= Optimum real wage, employment and supply of output depend only on the shift

parameter 0 relating to effort function.

= Since complete indexation of wage exists due to fixed efficiency real wage,
classical measure of lowering real wage via exogenous shift in nominal price (as

in CU regime of SNWMM) becomes ineffective in RWODC of the present model.

= Policies resulting in the upward shift of effort of the workers lowers real wage
and has positive impact on output in RWODC though the impact on employment

is ambiguous. Such an impact is not considered in SNWMM.

=  Impact of such upward shift of effort of the workers on both wage and profit

income is ambiguous.
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If there exists excess demand in RWODC, that is
Ye(o, v, 1t g,P) >YM

The transaction in commodity market is then settled on the basis of proportional rationing

scheme similar to Benassy (1986).

3.4.1 Proportional Rationing Scheme

As already pointed out aggregate effective consumption demand of the household in the

unconstrained case,
C* =, [(W/P) L™ — 1,)] + ¢z [(1TM/P) — T,1] + B [/ P]

In a proportional rationing scheme, agents on the short side of the market realise their
demand or supply; agents on the long side receives a transaction proportional to their

demand or supply.

In the present context the agent from the supply side is the firm, the agent from the
demand side are the government, the wage earner and the profit earner. The government
is assumed to be the priority sector and hence its demand is always satisfied, that is,

g =min (g,Y°)

Thus the supply available after government demand is satisfied is Y™ — min (g,Y°),

with the rationing coefficient, [Y” — min (g,Y¢)]/Y¢.

Let Cy,, C; and C* be the realised value of transaction for the wage earner, profit earner
and in aggregate respectively, then

Cow = Gy X ([Y™ —min (§,Y9)]/Y)

Cr= Cp x ([Y™ —min (g,Y)]/Y)

C*=C,+C;
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3.5 Regime with Commodity Demand Constraint (RWDC)

At the exogenously given commodity price, P, this case corresponds to the situation of
excess supply on the markets of both labour and output. Here the firm fails to sell the
profit maximizing level of output and hence while determining optimum real wage and

employment faces constraint in the commodity market.

As explained earlier (in section (3.2.1.2)) in presence of the demand constraint, the firm

still maintains the same level of efficiency real wage (W /P)" (at py, = 1) as in RWODC.

But optimum employment, L in the constrained case is lower than that of the profit
maximising level, LM in the unconstrained case. This is because the level of output
supplied, Y is equivalent to commodity demand, Y¢ prevailing in the economy (short side
of the market rule) and since Y% is less than Y the profit maximising level of output;
employment in efficiency unit corresponding to Y%, [e((W/P)",0)L]¢ is less than the
profit maximising level, [e((W/P)",8) L]™. Thus actual employment has to fall as real
wage, (W/P)" and associated effort level, e((W/P)",6) remains unchanged. Hence,
employment in the constrained case, L < profit maximising level of employment, LM in

unconstrained case.

The optimum employment in RWDC (as in constrained case in (3.23)),
L= [F'(Y)/(e((W/P)",0)]

Total effective demand, E can be derived from (3.29) in RWDC by substituting the
expressions for 7 and L and also by denoting (W /P)"/[e((W /P)", 8)] = g(6),

E=1lcy,— ¢l g @OF 1Y)+ c;Y—c,Ty — Cxtp+ B[M/P] + § (3.32)
= Z(Y,0,P,1,,T;)+ §
Here, wage income, (W /P)" [F~X(Y) /(e (W/P)", 8)] = g(O)F~1(Y)

The solution of Y can be determined, where aggregate demand (E) curve crosses the 45°

line in Y — Y plane.

dE/dY = [cy— cx]g(@F 1 (Y)+ ¢ >0 (333)
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d2E/dY? = —[c,— cz|g@®)F "1 (Y)< 0 (3.34)

Where, F ~1(Y) < 0, due to diminishing marginal productivity.

From (3.33) and (3.34) it is clear that the aggregate demand function is concave in
nature. In SNWMM with equal marginal propensities to consume for wage and profit
earners, aggregate demand function is always linear but in the present study in
presence of efficiency wage with different marginal propensities to consume, aggregate

demand function is nonlinear and concave in nature.

In Figure 3.5 optimum equilibrium output, Y* is determined at the point where aggregate

demand curve, E intersects the 45 line.

A i
E

Y, E

45°
0 Yk Y

v

Figure 3.5 Determination of equilibrium output in RWDC

Solution of equilibrium output in this regime is,

v =Y =(lcy,— calg(®) F ' (Y*) = cwTw — cuTp + BIA/P] + §1/[1—cx] (335)
=K(0,ty,,Tr.3, P)

In this regime, K (0, T, T, §, P) < min [S(8), Y]

In presence of commodity demand constraint, the firm still maintains the same level of

efficiency real wage (W /P)" (at py, = 1) as in RWODC.
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Following (3.23), optimum employment,

«_ __FT'Y)

= —— 3.36
e /Py 0] (3.36)

This situation is represented by Region A of panel (b) of Figure 3.4 depicting regime

classification in the present model.

Here, (W/P)" > ,(W/P)° and output, Y* < Y™ < YO,

3.5.1 Impact of Exogenous Shift in Effort Function in RWDC

Impact of exogenous shift in effort function in RWDC is explained with the help of

Figure 3.6.

Parameter 6 increases due to the exogenous policy implementation which improves the
factors like access to and quality of health care, the quality and affordability of education
and training, investment on infrastructure, quality of job environment etc.. This shifts the
effort function upward to e ;, implying the fact that higher effort of workers can now be

achieved at the lower level of real wage.

The point with maximum effort — real wage ratio (corresponding to new effort

function, e;) increases and the point where puy,, = 1 shifts leftward and optimum
real, (W/P)*falls to (W/P)", but effort increases to e (W/P)" |, 6;)in panel (1).
Minimum wage cost per efficiency unit, (W/P)*l/[e((W/P)*l, 0,)] at ‘Ey’

corresponding to new MC curve is lower than the initial level at ‘E’ in panel (2).
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Figure 3.6 Impact of Exogenous shift in effort function in RWDC

At the given price, P, output is determined on the basis of commodity demand, and
employment in efficiency unit, [e((W /P)’ "y 6,)L]% is accordingly set (as shown in
panel (3)). With upward shift in effort function, effort increases to, e((W /P)" ,61) (in
panel (1)); given, [e((W/P)" p 01)L] 4. employment , L falls to L, in panel (4). Thus

both fall in real wage and employment leads to fall in wage income due to rise in 6.
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Since it is assumed that marginal propensity to consume for the wage earner is larger than

that of the profit earner in the household, that is ¢,, > ¢, , aggregate demand and hence

output, Y™* falls with the fall in wage income.

From (3.35) impact of rise in 8 can be determined as,

* _ —[ew— cn]ggF_l(Y*)]
ay*/de = P F—— o T Yo <0 (3.37)

Here,1 — ¢; — [cy, — ¢z] g(O)F'~1 (Y*) > 0, implying responsiveness of net savings
of the household with respect to income to be positive.
Here wage income, goF ~1(Y*) falls with rise in 8, where gy < 0.

In the numerator of (3.37), net demand from wage income falls with unit rise in 8, that

is, [[cw — ¢z]goF 1 (Y*)] <0 asc, > ¢, and hence, dY*/df < 0.

Proposition 4

» [n RWDC, impact of policies that lead to any exogenous upward shift in effort
function, lowers wage income which would have negative impact on effective

demand, output and employment.

= In RWODC, exogenous upward shift in effort function increases output whereas

in RWDC similar shift produces negative impact on output via demand effect.

»  Though impact on employment due to such shift is ambiguous in RWODC,
employment unambiguously falls in RWDC.

»  [Impact of exogenous shift in effort function on effective demand is absent in

SNWMM.
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3.5.2 Impact of Demand Management Policies

The traditional multiplier formulas in KU regime of SNWMM (Benassy (1986) related to
demand management policies like expansion in government expenditure and fall in wage
and profit income tax differ in the present case owing to the presence of efficiency wage
consideration and the assumption of different marginal propensities to consume for wage

and profit earners. From (3.35) we get

Expansion in government expenditure

dy* _ 1

4§ 1= cn—low— calg@F 10"

0 (3.38)

Impact of wage and profit income tax

dy* —Cw

dty, - 1-cp—[ew— Cn-]g(B)F'_l(Y*) <0 (3.39)
v _ —Cw <0 3.40
dty To1- cn—[ew— Cn]g(e)F’_l(Y*) (3.40)

Here, 1 — ¢, — [c,, — ¢z]1g(@)F'71(Y*) > 0, responsiveness of net savings of the

household with respect to income to be positive.

In SNWMM (Benassy (1986)), government expenditure and tax multiplier in KU regime

ay* 1
— = (3.41)
dg [1-cy]
ay*
= (3.42)
dr [1-cy]

Where, ¢, = ¢, = cy and T = 1, = T, is the income tax

The magnitude of the net mps of the household in the present model is sensitive to the
shift parameter of effort function, 8, which affects the wage income and is apparent due
to the assumption of different marginal propensities to consume for wage and profit

income. Thus government expenditure multiplier and income tax multipliers are sensitive
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to 6 unlike KU regime of SNWMM of Benassy (1986)), where marginal propensities to
consume for wage and profit income are assumed to be equal and efficiency wage

relationship is absent.

Proposition 5

»  Demand management policies like rise in government expenditure and fall in

price has expansionary impact in RWDC.

» [n contrast to KU regime of SNWMM of Benassy (1986) here the magnitude of
government expenditure and income tax multipliers are sensitive to parameter

0 and marginal propensities to consume for wage and profit earners.

3.6 RWODC and RWDC in presence of Ad valorem and Specific Tax

Impacts of labour taxation such as ad valorem and specific taxes are examined in a
number of efficiency wage models with different properties of effort function
(Yellen (1984), Shapiro and Stiglitz (1984), Johnson and Layard (1986), Pisauro (1990)
etc.). Imposition of both these taxes put either negative or no impact on optimum
employment whereas the effect on after tax wage is ambiguous across these models
depending on different properties of the effort function'’.None of these studies
considered the possibility of commodity demand deficiency at exogenously fixed price
which would consequently influence the results regarding the impact of these labour
taxations. Most significantly, there is dearth in studies related to non — Walrasian macro
framework which examined the impact of such pay roll taxes in the form of labour

taxation.

13Irnposition of ad valorem tax in Yellen (1984) lowers employment but keeps real wage unchanged, in Pisauro (1990)
and Stiglitz (1984) incidence of such taxation lowers both real wage and employment but in Johnson and Layard
(1986) post tax employment remains unchanged and real wage falls. However imposition of specific tax in
Yellen (1984) optimum after tax employment falls and real wage increases, in Pisauro (1990), after tax real wage rises
when workers resort to risk aversion with decreasing marginal productivity but remains unchanged with constant
marginal productivity, in Johnson and Layard (1986) movement of after tax real wage is ambiguous and in Shapiro
and Stiglitz (1984) after tax real wage falls.
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Thus in this section the impact of labour taxation namely ad valorem and specific taxes
are being considered in fixed price non — Walrasian framework where real wage is
endogenously determined on the basis of efficiency wage relationship. Hence
equilibriums are being derived where the firm determines optimum real wage in presence
of ad valorem and specific tax facing no commodity demand constraint in RWODC and
some constraint in RWDC at the exogenously fixed price. The post — tax solutions of real
wage and employment can then be compared with SEWM of Yellen (1984), where the
property of the effort function is same as assumed in the present study (though shift
parameter 6 has no role in affecting effort in Yellen (1984)).Moreover labour taxation
policies would affect wage and profit income of the household which would in turn alter
the prevailing commodity demand (where marginal propensities to consume for wage and
profit earners are assumed to be different).Thus the present study one can also reveal the
impact of these taxes on the prevailing effective demand; however it has been observed
that none of the studies in SEWM and SNWMM as mentioned earlier, has examined the

impact of ad valorem and specific tax on commodity demand.

Apart from the impact of labour taxations, impact of other demand management policies
and shift in effort function (with the change in 8) are also examined in the post-tax

situation.

The following two sub sections consider how the equilibrium and different policy
implications in both RWODC and RWDC gets affected with the incidence of ad valorem

tax or wage tax and specific tax or employment tax.

3.6.1 Incidence of Ad valorem Tax

3.6.1.1 Incidence of Ad valorem Tax in RWODC

Ad valorem tax or wage tax is imposed to the firms on the basis of the wage bill. Firm
however tries to share the burden of the tax with the employee by setting the optimum
post tax real wage and employment. If the representative firm faces no commodity

demand constraint at the given price, P (that is in RWODC), in presence of ad valorem
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tax, tg, it determines optimum post tax real wage and employment by solving the

following problem,
Maximise, t = Y — (W/P)[1 + t,] L

The optimum real wage and employment is determined by solving the first - order

conditions for (W /P) and L, that is by setting drr/d (W /P)) = 0 and drr/SL= 0"
e'((W/P),0) = [1+t.]/[F' (e((W/P),0)L) ] (3.43)
F'[e((W/P),0)L] = [(W/P)[1+t,)] /[e((W/P),0)] (3.44)

From (3.43) and (3.44) we have

e"(W/P)OYW/P) _
e((W/P),0)

Uy = 1 (3.45)

(W/P) = w(0), wg<0
Thus on the basis of (3.44) optimum post tax employment in efficiency unit,
[e(W/P)",0) LM, = F'*([(W/P)" [1 + t,]1/[e((W/P)",6)]) (3.46)
And hence optimum post tax actual employment,
WMy = [FHIW/P) [1+t,]1/[e((W/P)",6)D]/[e((W/P)",0)] (347)
= a (6, tq)
Accordingly, optimum level of post - tax output produced,
Mg =F7H([W/P) [1+t,]1/[e((W/P)",6]) = S(6, t,) (3.48)

In (3.45) Solow Condition is still satisfied (as in (3.6)) implying the fact that optimum
efficiency real wage in the pre-tax situation, (W/P)" remains unchanged with the

imposition of ad valorem tax and still depends only on shift parameter, 8. The firm thus

14 .. .
Second order conditions are assumed to be satisfied.
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lowers optimum employment in order to meet the extra cost related to ad valorem tax and

hence post tax output too falls.

The post - tax profit maximizing unconstrained level of employment, LM ; and output,
YM _ are sensitive to ad valorem tax, t, (as in (3.47) and (3.48) respectively ) which are
less than the pre - tax optimum employment, LM and output, Y™ in (3.7) and (3.8)

respectively in section 3.2.1.1.

Figure 3.7 explains the process of determination of post- tax optimum solutions in

RWODC.

With the imposition of ad valorem tax, marginal cost (MC) or (W /P)/e curve shifts
upward to [[1 + t,] (W /P)]/e thatis (A;) in panel (2). Since optimum real wage is still
determined on the basis of Solow condition, it remains unaltered with the introduction of
ad valorem tax at point ‘E’ in panel (2). Minimum wage cost per efficiency unit
corresponding to new MC curve increases and at the optimum MP;) increases. Thus
employment in efficiency unit falls at point ‘F’ as compared to point ‘G’ in pre-tax
situation in panel (3) (as can be compared between (3.46) and (3.7) in post and pre - tax

situation respectively).

Hence [e((W/P)",0) LM o, be the post - tax employment in efficiency unit curve which
lies below the pre - tax level, [e((W/P)*,0) L] in panel (4). However as optimum real
wage, (W/P)" remains unchanged, the corresponding effort level, e( (W /P)",8) too
does not alter in panel (1). Since [e((W/P)",0) L™ falls but e((W/P)", ) remains
unchanged, post - tax actual employment level falls to LM, as compared to LM in
pre — tax situation in panel (4) (employment level in relation (3.47) as compared to the

same in (3.8)).
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Figure 3.7 Determination of optimum efficiency wage and employment in presence of ad valorem tax in

RwWODC

In RWODC optimum real wage remains unchanged but employment falls with the
imposition of ad valorem tax. Since at the exogenously given price, the firm faces no
commodity demand constraint, the impact of the imposition of ad valorem tax in
RWODC on real wage and employment is same as in SEWM, based on the
rudimentary efficiency wage model by Yellen (1984) where effort is the function of real

wage as assumed in the present structure.

However in the present structure, the post - tax solution in this regime affects aggregate

demand in the economy via change in wage and profit income.
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3.6.1.1.1  Impact on Wage and Profit Income

In RWODC since optimum real wage, (W/P)" remains unchanged but actual
employment, LM falls with the imposition of ad valorem tax, post - tax wage income

falls.
The profit income after imposition of ad valorem tax, = Y — [1 + t,][(W/P)L]

Again as post — tax profit - maximizing level of output, Y, is less than the pre- tax
level, Y™, profit income falls, though with the fall in wage income, cost expenditure to
the profit earners falls leading to rise in profit income. Hence, post - tax profit income
may rise/fall or remain unchanged. Change in both wage and profit income affects the

aggregate demand in the economy.

3.6.1.1.2 Post — Tax Aggregate Demand
Thus post tax aggregate demand of the economy, Y,
Y = aw [W/PY" Mo = 1) + celnf! — ] + B[W/P] +§ (3.49)

= Yac (Q,TW,Tn,g\,P, ta)

Where, optimum post- tax profit income

oM =qM/p = Y™, — [(W/P)"IM,][1+¢t,] and post - tax wage income is

[(w/P)" LM,]

As long as the value of parameters are such that the economy is in RWODC , post - tax

commodity demand is greater or equal to the post tax profit maximizing level of output.

Thus, Y¢ (0,7,,7..9,P, ty) = Y, (3.50)
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Proposition 6

= Imposition of ad valorem tax in RWODC keeps real wage unchanged but optimum

employment falls.

= Since post tax optimum real wage remains unaltered (Solow Condition still holds
and real wage depends solely on 6), complete indexation of wage exists; Classical

measure is ineffective.

= With the imposition of ad valorem tax, wage earners get adversely affected as

wage income falls but impact on profit income is ambiguous.

=  [mpact of the policies that shift effort of the workers upward in RWODC in

presence of ad valorem tax is similar to that of the pre- tax situation.

3.6.1.2 Incidence of Ad valorem Tax in RWDC

At the exogenously given commodity price, P the firm in presence of ad valorem tax, t,

may face commodity demand constraint.
Here, level of output produced,
Y =min [K(8,7,,.T5.0, P),S(0, ty),Y°]

Thus in RWDC, the firm fails to supply the post - tax profit maximising level of output,
S(0, t,) in presence of ad valorem tax. It produces the level of output, Y, just necessary

to produce the prevailing effective demand in this regime, Y¢ = K(0,71,,,77.3, P).
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Similar to the pre - tax situation in RWDC, the optimum solution of optimum real wage
and employment in presence of ad valorem tax is determined by solving the following

problem.
Maximise w=Y — (W /P)[1+t,]L

st Y=F(e((W/P),9)L), Y=Y

The above problem can be solved by maximising the following Lagrangean,
A((W/P),L,\)=F(e((W/P),0)L) — [W/P]L[1 + tq] + A [F(e((W/P),0)L) — Y¢] (3.51)
First order condition with respect to (W /P), L and ) of the above problem implies'’

dA/d (W/P) = F'(e(W/P),0) L)e'(W/P),0) L — [1 + t,]L + A [F'(e((W/P),8) L)e' (W/P),08) L] = 0 (3.52)
dA/dL = F' (e((W/P),0)L)e((W/P),0) — (W/P)[1+t,] + AF' (e((W/P),8)L)e((W/P),8) =0  (3.53)
dA/d\ = [F(e((W/P),0)L) — Y¢] = 0 (3.54)
Solving equations (3.52) and (3.53) we get

" (W/P)OYW/P) _

e((W/P),0) 1

Uy =

Similar to the pre - tax solution, optimum real wage, (W /P)" remains unaltered (as

Solow condition is still satisfied) in RWDC.

From (3.54), optimum employment in efficiency unit,
[e((W/P)",8) L1 “ = F~* (v (3.55)
Actual optimum employment,
L= [F(Y")/(e((W/P)",6)] (356)

As the level of commodity demand, Y or output in the post — tax situation in RWDC is

same as that of the pre - tax situation; level of employment in efficiency

15 .. .
Second order conditions are assumed to be satisfied.
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unit, [e((W/P)",60) L] ¢ too remains unchanged in pre and post - tax situation
(as in (3.55) and (3.7)). Moreover since optimum real wage and hence effort of the
workers, e ((W/P)",0) remains unaffected with the imposition of ad valorem tax,
optimum employment too remains unaltered in the post - tax situation. Impact of

imposition in ad valorem tax is explained in Figure 3.8.

Similar to RWODC, imposition of ad valorem tax shifts MC or wage cost per efficiency
unit curve upward to A; in panel (2) .But optimum real wage, (W/P)" remains
unchanged where p, = 1 that is Solow condition is satisfied. But the minimum wage

cost per efficiency unit corresponding to new MC increases in panel (2).

3 2

MPy, w/P)/le(wW/P),0)] A,
A A

MP,,, \ A

MP,
e — Y
0 \ F G (eL): 0 (W/P)" (W/;)
| le (w/P)",0)L]
e((w/P),0) $ e(w/P),0)% N
e(W/P)',6) M

[e((W/P)",0) L]
. [e (W/P)",0)L]* R
0 L Lo L 0 (W/P)* (W/P)

C)) @

Figure 3.8: Determination of optimum efficiency wage and employment with the incidence of ad valorem tax in
RWDC
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* a. . .
However employment in efficiency unit[e((W /P) ,0) L] is determined on the basis of
prevailing commodity demand which is less than both pre and post profit maximising
level of output at ‘G’ and ‘F’ respectively in panel (3). Since both optimum effort,

e((W/P)", 0)(associated with unchanged optimum real wage,(W /P)") and employment

* d . . .
in efficiency unit, [e((W/P) ,0) L] does not get altered in the post - tax situation,

optimum employment too remains unchanged in panel (4).

3.6.1.2.1 Impact on Wage Income and Profit Income

Both optimum real wage and employment are unaffected with the incidence of ad

valorem tax in RWDC, thus post tax wage income remains unaltered.

But after tax profit income, 7, gets altered due to incidence of ad valorem tax,
n, =M,/P =Y — [W/P) L]-[(W/P) L] t,, where, Il,/P < II/P

Post tax profit income thus falls.

As post tax wage income remains unaltered with the incidence of ad valorem tax in
RWDC, the burden of the tax entirely falls on the profit earner. This affects the budget

constraint and hence the consumption demand of the profit earner.
The new budget constraint of the profit earner is

Cp+m,/P= m,/P+1,/P —1,

3.6.1.2.2 Post - Tax Aggregate Demand

The pre - tax effective demand, Y¢ thus gets affected with new consumption demand, and

let E, be the new level of effective demand in the post ad valorem tax situation,
Eq = cw[[(W/P) L] =1yl + ¢z [Io/P — 7] + B[M/P]1+ g

Total effective demand, E, can be rewritten by substituting the expressions for [IT,/P ]

and L and also by denoting (W /P)"/[e((W/P)", )] = g(0) ,
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Ea = [Cw - Cn]g(Q)F(Y) + CnY - Cntag(g)F(Y) — CyTy — CpTp+ ﬂ [TTI/P] + g
(3.57)

The optimum solution of post - tax output, Y*,can be determined, where aggregate

demand (E,) curve intersects the 45° line in Y — Y plane.
dE,/dY = [c,, — ¢cz]g(@OF' 1Y) + c[1—tag(@F1(Y)] >0
d?E,/dY? = [[cw = ¢x] — cata]l g(OIF"7H(Y)

Since, F"'~1(Y) < 0, d2E,/dY? Z 0 depending on t;, = [c,, — €]/ ¢

Aggregate demand curve in presence of ad valorem tax may take three different shapes as

shown in Figure 3.9'.

Y,E Y,E Y, E
A A Z A

450 \ 450 \450

0 Y¥*, Y 0 Y¥, Y o Y, Y

ta = [ew— cxl/ cn ta <lew— ¢zl /e ta>lew — cxl/cx

Figure 3.9 Different shapes of aggregate demand curves and corresponding equilibrium output in presence of
ad valorem tax in RWDC.

It may be linear similar to SNWMM (Benassy (1986)) when the value of ad valorem tax
imposed, t, = [c,, — ¢,]|/c..However aggregate demand curve may have concave shape
similar to the pre — tax situation of RWDC of the present model (explained in section

3.3.2) when t, < [c, — ¢;]/ cz.In both these cases there is a unique solution for

'®The reasons for different shapes of aggregate demand curve in presence of ad valorem tax are given in Appendix 2.
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equilibrium output. The aggregate demand curve may also be convex in nature when,
tqy > [cw — cz]/ ¢ where one may or may not have any unique solution for
equilibrium output. However, to keep the analysis simple, in the present case we are
disregarding the probability of non unique solution; that is we are not considering those

values of the parameters like t,, c¢,, and c;which generate non unique solution.

Based on the values of ad valorem tax, t,, marginal propensities to consume for wage,
and profit earners that is ¢, and c, respectively, equilibrium post tax output is

determined where E, curve intersects the 45 line at different points.
The equilibrium output,

Y=Yk " =E,=[cw — cal/[1— cxl]l g@F (Y%, ") —

[Cn/[l - Cn]] tag(Q)F—l(Yka *) - [Cw TW]/[I - Cn] - [Cnrn]/[l - Cn] + [ﬁ (TTL/P)]/[l - Cn] +
g/[l - CTZ] = Ka (0, TWJTnngPv ta) (358)

Where, K, (0, T,,, T .7, P, t,) < min[S(8),5(0,t,),Y"]

Optimum actual post tax employment,

s _ _FT'ry)
Y= e o (3:39)
3.6.1.2.3 The Ad valorem Tax Multiplier
From (3.58) ad valorem tax multiplier can be derived as,
_ “1(y+
dy*,/dt, = cn 9O) F~ (Y"a) <0 (3.60)

1-[cw— cx]g (@) F'71(Y*y) — ¢ [1-tag(0) F'~1(Y* )]

Here, 1 — [c, — ¢]g(8) F71(Y*) —cp [1 — tag(®) F'7L(Y*)] > O, implying

responsiveness of net savings of the household with respect to income to be positive.

As t, increases, profit income falls (as explained in section 3.6.1.2.1) and hence the
consumption demand out of it falls, that is, — ¢, g(8) F~1(Y*,) < 0.This leads to the
fall in Y*, in (3.60).
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Proposition 7

= [n the regime with demand constraint, imposition of ad valorem tax has negative

effect on effective demand, output and employment.

= Though in SEWM like Yellen (1984) (as in RWODC), ad valorem tax has similar
effect on output and employment but it is solely due to efficiency effect and not
demand effect. In the present regime impact of ad valorem tax on output and

employment is due to demand effect.

=  The ad valorem tax multiplier is sensitive to i) shift parameter of the effort
function,0, ii) magnitude of ad valorem tax imposed and iii) mpcs of wage and

profit earners.

=  Unlike RWODC ,imposition of ad valorem tax in RWDC keeps wage income
unaltered but profit earners are adversely affected due to fall in post tax profit

income.

= None of the studies in SEWM or SNWMM as mentioned in the present model have

examined the impact of ad valorem tax on commodity demand.

3.6.1.24  Impact of Exogenous Shift in Effort Function in presence of
ad valorem Tax in RWDC

The impact of exogenous shift in effort function as identified with the increase in

parameter 0 can be derived from (3.58)

* _ [[ew—cx] _Cn:ta]geF_l( Y* )l
ay a/de T 1- [ew— ¢czlg(0) F'=1(Y*g) — cp [1—-tag(8) F'~1(Y*y)]

AV

0 3.61)

Where, 1 — [c, — ¢]g(@) F"71(Y*) — ¢ [1— tag(®) F1(Y*)]>0
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With the increase in 6, wage income, g(8)F~1 (Y*,) falls in RWDC (as explained in
section 3.5.1).Hence, ggF “1(y*,) <0, where 9o < 0. Net consumption demand from

wage income falls, thatis [c, — ¢;] goF 1 (Y*,) <O.

Again, tax expenditure of the firm falls with the fall in wage income and hence profit

income and the commodity demand out of it increases, thus c,t,ggF~t (Y*,) > 0.

Thus, net change in commodity demand becomes ambiguous with the rise in 8, where
wage income falls but profit income increases in presence of ad valorem tax. This is clear

in the numerator of (3.61), where
[[cw — ¢zl — catalgoF~1(Y*,)] = 0 and hence
dY*,/do % 0in (3.61), depending on t, % [cw — crl/ Cn

Impact of exogenous shift in effort function on effective demand or output in presence of
ad valorem tax is ambiguous and depends on the relative magnitudes of the ad valorem

tax imposed and the marginal propensities to consume for wage and profit earners.

Proposition 8

=  Unlike the pre - tax situation, impact of exogenous shift in effort function is

ambiguous in presence of ad valorem tax.
» The sign condition of the impact of the shift in the effort function depends on the

magnitude of the imposed tax rate as well as on the marginal propensities to

consume for wage and profit earner.
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3.6.1.2.5 Government Expenditure, Wage and Profit Income Multiplier in

presence of Ad valorem Tax

The government expenditure multiplier and wage and profit income tax multipliers can

be derived from equation (3.58) as,

Expansion in government expenditure

* A~ 1
d¥’a/dg = 1= [ew— ¢z]g(8) F'71(Ya") — ¢ [1-tag(8) F'~1(Ya")] >0

Wage and profit income tax multiplier

* — — Cw
dY’a/dty = 1- [ew— ¢xlg(8) F'=1(Yg") — cp [1- tag(8) F'~1(¥g")] <0

* _ —Cr
ay a/d tn = 1-[ew— crlg(B) F'=1(Yy™) — ¢ [1-tqg(0) F'~1 (Y, )] <0

Here, 1 — [Cw - Cn]g(e) F,_l(Ya*) - Cn[]- - tag(e) F,_l(Ya*)] >0,

(3.62)

(3.63)

(3.64)

The government expenditure and income tax multipliers (in (3.62), (3.63) and (3.64)) are

sensitive to shift parameter of effort function, 8, value of ad valorem tax imposed, t, and

the mpcs of wage and profit earners that is ¢,and ¢, respectively. Such multipliers in

presence of ad valorem or wage tax are missing in SNWMM (Benassy (1986)).

Proposition 9

= In the RWDC with ad valorem tax, demand management policies like increase in

government expenditure and fall in income taxes has positive impact on

aggregate demand and employment.

»  Magnitude of these multipliers depends on the shift parameter of effort function,0,

value of ad valorem tax imposed, t, and the marginal propensities to consume for

wage and profit earners, c,, and c; respectively. Such policy multipliers in

presence of ad valorem or wage tax are missing in SNWMM (Benassy (1986).
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3.6.2 Incidence of Specific Tax

3.6.2.1 Incidence of Specific Tax in RWODC

Similar to ad valorem tax, the representative firm determines post tax real wage and

employment with the imposition of specific tax, t; and does not face any commodity

demand constraint and maximizes profit
Maximise, 1= Y — [(W/P) + t,]L
The optimum real wage is determined by the condition, drr/d ((W / P)) =0
e'((W/P),0) = 1/F' (e((W/P), 6) L) (3.65)
The optimum employment is determined by the condition, d/dL= 0
F'(e (W/P), 0) L) = [(W/P) +t5)] /[e(W/P), 6)] (3.66)
Second order conditions are assumed to be satisfied.

Thus from (3.65) and (3.66) we have ,

w/P)

m] <1 (3.67)

Hw =
Optimum post tax employment in efficiency unit,

[eW/P) (. O)LIM =F'*([((W/P)  +t;]/[e((W/P)",,0)]) (3.68)
Optimum post tax actual employment,

Mg = [F7H([((W/P) s+ t]/[e(W/P)",0)] [le (W/P)',, )] (3.69)

Here Solow condition (uy, = 1) is no longer satisfied as effort elasticity with respect to
real wage in post - tax situation is less than unity (as in ((3.67))). Hence optimum real

wage increases with the imposition of specific tax (in (3.66) as compared to (3.6)). Since
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specific tax is a fixed cost of employing a worker'’, the firm wants to increase efficiency
of the works in order to neutralize the fixed cost. To do so, the firm has to increase real

wage.

Because of the imposition of specific tax, the firm no longer operates at the minimum
level of MC; but is set at a higher level. In order to maintain optimality condition
(in (3.68)), MP,; has to increase and hence optimum employment in efficiency unit (eL)
falls. But we have already noticed that imposition of specific tax increases real wage
which in turn increases effort level, e of the worker. The resulting effect will be a fall in

actual employment, L (in (3.69) as compared to (3.8)).

Here L™ < LY(pre - tax profit maximising level of employment) and Y™ < Y" (the

pre - tax profit maximising level of output).
The above optimization problem can be described with the help of Figure 3.10.

Since specific tax is the fixed cost of employing a worker, wage cost per efficiency unit,
(MC) no longer remains at its minimum at point ‘E’ but increases at point ‘D’ as shown
in panel (2), optimum real wage thus increases at (W/P)*S. To maintain optimality
condition, MP,; increases and optimum employment in efficiency unit falls at point ‘F’
as compared to point ‘G’ in the pre - tax situation in panel (3). Employment in efficiency

unit curve shifts downward to [e (W / P)*S ,0) LM . in panel (4), but as effort increases

toe((W/ P)*s ,0) due to the rise in real wage in panel (1), optimum employment falls to

LM where LM is the pre - tax optimum employment in panel (4).

YSee Appendix 1
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Figure 3.10: Determination of optimum efficiency wage and employment in presence of specific tax in RWODC

This system represents the rudimentary efficiency wage model by Yellen (1984) where

effort is assumed to be the function of real wage similar to the present structure.

Optimum real wage (as determined on the basis of equation (3.67)) depends on the real
value of specific tax, t;.Thus any rise in exogenously given price, P will affect value of
real wage via fall in t,;. Hence post tax real wage is sensitive to price and complete

. . . . . pe 1
indexation of wage is absent in presence of specific tax'®.

Here post tax real wage, employment and output are sensitive to the parameter 6,

exogenously given price, P and the value of specific tax imposed, t;.

'8Similar result can be obtained when any other types of fixed cost like hiring and training cost, traffic fees, housing
outlays etc. are involved in employing a worker (Lin and Lai (1998)).
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W/P)' ;= w(8,P, t)), wg<0, wp <0, w, >0
M= a(,P t), @20, a >0, a,<0

YM =S, P, t;), S >0,S, >0,5, <0

3.6.2.1.1 Impact on Wage income and Profit income

Since after tax real wage falls and employment increases with the imposition of specific
tax, post- tax wage income is ambiguous. Moreover even if post - tax output falls, since

impact on wage income is ambiguous, impact on profit income too is ambiguous.

3.6.2.1.2 Post - Tax Aggregate Demand
Post - tax aggregate demand of the economy, Y,
Y= cllW/P) M) = wy] + colnd’ — 7] + B (M/P) + g
= Y5 (0, Ty, T §, P, t5)

Where, ¥ is post tax profit income and [(W/ P)*S LM ] is post tax wage income.

In RWODC, commodity demand is still equal or greater than supply,
Y£(0, Tw, T, 9. P, ts) 2 Y

Since in presence of specific tax, complete indexation of wage is absent where post tax
real wage is sensitive to price, classical measure of lowering real wage via exogenous

increase in price would have positive impact on employment and output.
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Proposition 10

=  Complete indexation of wage does not exist in presence of specific tax in

RWODC.

= (Classical measure of lowering real wage via exogenous rise in nominal price (as
in CU regime of SNWMM (Benassy (1986)) becomes effective in RWODC of the

present model.

= [mpact of the policies that shift effort of the workers upward, is similar to that of

the pre - tax situation.

= [mpact on both wage and profit income is ambiguous with the imposition of

specific tax in RWDOC.

3.6.2.2 Incidence of Specific Tax in RWDC

In RWDC, the firm produces the level of output, Y¢, just necessary to produce the

prevailing effective demand in this regime.
Here, level of output produced, Y = min [K (0, T,,,7.§, P),S(8,P,ts,),Y°].

Thus in RWDC, the firm fails to supply the post - tax profit maximising level of output,
S(0, t,)in presence of ad valorem tax. It produces the level of output, Y, just necessary

to produce the prevailing effective demand in this regime, Y% = K(0,1,,,7.g, P).

Optimum solution of real wage and employment in presence of specific tax is determined

by solving the following problem.

Maximise 1= Y — [(W/P) + t5] L (3.70)
st Y=F(e((W/P),0)L), Y=Y¢

The above problem can be solved by maximising the following Lagrangean
A(W/P),L,)=F(e (W/P),0) L) = [(W/P) + t;]L] + A [F(e (W/P),0)L) — Y]
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First order condition of the above problem implies'’

dr/d (W/P) = F'(e((W/P),0) L) e' (W/P),0)L — L+ A[F' ((W/P),8)L)e’ (W/P),0)L] =0 (3.71)
dA/dL =F'(e(W/P),0))L) e(W/P),0) — (W/P)t; + A[F'(e((W/P),0)L) e((W/P),0)] =0 (3.72)
dA/dA= [F(e (W/P),0)L)— Y¢] =0 (3.73)

From equations (3.71) and (3.72) we have,
pw = W/P)/[(W/P)+t] <1 (3.74)

As specific tax tg is fixed cost of employing an extra unit of labour, the firm no longer
operates at the minimum MC (where, u,, = 1).The firm increases optimum real wage to
increase efficiency of the workers to meet the fixed cost at the new optimum
where uy, < 1 that is Solow Condition does not satisfy. The optimum real wage is set at
the same level, (W / P)*S and the corresponding effort being e((W / P)*S,H) similar to
RWODC.

Thus optimum real wage, (W/P)" . = w (6, P, t;)
From (3.73), optimum employment in efficiency unit,

le(W/PY',,6) L1 = F~* (v (375)
Optimum post tax actual employment,

L= F7'()/[(e (W/P)")),6)] (3.76)

As the firm faces commodity demand constraint; employment in efficiency
* a, . . . .

unit,[e((W/P)",8) L] is set on the basis of Y¢ (as in (3.75) similar to (3.22) in the

pre - tax situation). Since (W / P)*S is set at a higher level in presence of specific tax as

compared to pre - tax situation, the corresponding effort level, e (W / P)*S,H) is also

19 . .
Second order condition is assumed to be satisfied.
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* a_ . . .
higher. [e((W/P) ,08) L] being unchanged at the given commodity demand level, as

effort, e((W/P)", 6) increases ,actual employment, L will fall in the post - tax situation.
The above optimization problem can be described with the help of Figure 3.11.

Due to the similar reason as in RWODC, optimum real wage increases to (W / P)*S with
the imposition of the specific tax and consequently the wage cost per efficiency unit
(MC) increases to point ‘D’ as compared to point ‘E’ in the pre - tax situation in panel (2)

of Figure 3.11 .

A3) @)
MPp, (W /P)/[e((W/P),0)]
A MP(eL) A
A
MPep),
MP,, El|*D
0 "~ FG Tel) 0 w/ey | |w/ey. (W/P)
[e((W/P)",,0)L]*
e(w/pP),0) * e((w/p),0) t N
e(W/P)',,0) e
e((W/P)",0) ‘ 4
le(wW/P),,0) L]
4
v
0 LI o g 0 WPy WPy, (W/P) "
0)) 6))

Figure 3.11 Determination of optimum efficiency wage and employment in presence of specific tax in RWDC

However, optimum employment in efficiency unit, [e((W / P)*S , H)L]d is determined on

the basis of prevailing effective demand in panel (3). With unchanged
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[e ((W/P)*S , H)L]d in panel (3), as effort increases to e((W/P)*S , 9) with rise in real

wage to (W / P)*S in panel (1), employment falls to L.

3.62.2.1 Impact on Wage Income and Profit Income

As, (W/P)" increases with the imposition of specific tax, corresponding effort,
e((W/P)", 0) increases; but at the given, Y%, since employment in efficiency unit,

[e (W/P)",0)L]% is fixed, rise in effort is equivalent to fall in employment.

Moreover, at the optimum, uy, < 1, implying rise in effort is less than the rise in real
wage; hence rise in real wage is larger than fall in employment. Post tax wage income

thus increases.
Post tax profit income, s = II;/P = Y — (W/P)"_Ls — Lyt

As post tax wage income increases with the imposition of specific tax, profit income
falls. Moreover imposition of specific tax on the one hand directly increases cost at the
given employment level but on the other hand with the fall in post - tax employment, tax
expenditure falls which would lower the cost and put positive impact on profit income.

Change in post - tax profit income is thus ambiguous.

3.6.2.2.2 Post-Tax Aggregate Demand

The pre - tax effective demand, Y¢ thus gets affected with new consumption demand, and

let E be the new level of post - tax effective demand,
Es = Cw[(W/P)*S Zs] — Twl + cr[ms — 1] + B[M/P] + §

Substituting the expression for Lg and m in the above equation and denoting

w/P) [ [(e(W/P) _,0)]1= j(6,P,ts), we can rewrite
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Es = [cw — ] Jj(6,P, tS)F—l(Y) + ¥ —cy [F_l(y) /[e((W/P)*S, 0) |ts — cwTw — Crtr + B[M/P]+ G
(3.77)

The solution of Y*_ can be determined, where aggregate demand (E;) curve touches the

459 line in Y — Y plane. Thus,
dEs/dY = [CW - CTL’] j(@, P, ts)F,_l(y) + Crr[l - [F,_l(y) /[e((W/P)*S, 9) ] ts] >0

d?Eg/dY? = —[cy, — cz] j(O,P,t)[F"" 1 (V) | + cn [F""2 (V)] /[e(W/P)",, 6) ]t
Since, F"71(Y) <0

[ew— Cn'](W/P)*S

Crn

Here, d?E;/d Y*2 0 depending on t; =

The shape of aggregate demand functions and hence the equilibrium post tax output Y%

differs depending on magnitude of ad valorem tax based on above condition®.

Y,E Y,E Y.E

\as?

0 Yk, Y o Yk, Y o Yk, Y

v
-
S
ul

o

»
»

v

ts = [[ew — cal (W/P)*s]/ Cn ts < [lew — ¢l (W/P)*s]/ Cn ts > [[ew — ¢rl (W/P)*s]/ Cr

Figure 3.12: Different shapes of aggregate demand curves and corresponding equilibrium output in presence of

specific tax in RWDC

%% The reasons for different shapes of aggregate demand curve in presence of specific tax are given in Appendix 3.
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This case is similar to the situation with the imposition of ad valorem tax where

aggregate demand function may be linear when t; = [[c, — c] (W/ P)*S] / Cr,
concave when ts < [[ew — cx](W/ P)*S] / Cx or convex when

ts > [[cw — ¢z] (W/P)" ]/ ¢y in Figure 3.12.

However if the shape of the aggregate demand function is convex one may or may not
find any unique solution. Due to the same reason as explained in section (3.6.1.2.2) with
respect to ad valorem tax; we disregard the probability of non - unique solution; that is

we do not considering value of (W / P)*S and the values of parameters like ts, ¢, and ¢,

which generate non unique solution.

Thus the equilibrium output,

= [[cw = cxl/[1 = callj(0, P, t)FH(Y*) = [cn/[1 = o]l FTA(Y%S)/[(e(W/PY",,0)]ts —
C‘L'WTW/[l - Cn] - C‘EnTn/[l - Cn] + [B (TTl/P)]/[l - Cn] + g/[l - Cn]
= K,(0,ty, T 9, P, ts) (3.78)

Where, post- tax wage cost per efficiency unit,

(W/P) /(e W/P)'{,0)]= j(6,P,ts)
(W/P)' i = w(6,P, t;)

Here, K,(0, 7,7 .3 ,P,t;) < min[S(0),S(6,t,),Y°]

Optimum post - tax actual employment,

Fi(Y"s)

L's = ey, o
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3.6.2.2.3  Specific Tax Multiplier

Specific tax multiplier can be derived from (3.78),

dy’./dt, =

[ew — cal[dW/P)"/dts][1-paw/py] [F2(r*s)/[(e(W/P)" ,0)]- cr [1— nw/pywel [F72(Y*5)/[e (W/P)" ,,0]]
1-[cw—cq] ]'(G,P,ts)F’_l(Y*s) —cp[l-ts [F’_l(Y*s)/e ((W/P)*S,G)]]

20 (379
Where,

W, = [d(W/P)ks/dts]. [(W/P)ks/ts] , that is, elasticity of real wage with respect to

specific tax.

The denominator of (3.79) is positive as responsiveness of net savings of the household

with respect to income to be positive. Hence,

1—[cw —cxl jO, P t)F 2 (Y's) — e[l —t5 [F7X(Y"5)/[e (W/P)",,0)]]> 0  (3.80)
In the numerator of (3.79),

D) [ew = cl[FTH(Y"5)/[e (W/P)",,6]] [d (W/P)  [/dts][1 = pwsm] >0 (381)
Where, d (W/P)" /dts>0and pay/py < 1

As, wage income increases with increase in specific tax, that is

[F1(r"9)/[e(W/P) ", 0)]1[d (W/P)" /dt][1 — pawspy] > 0;

Net consumption demand out of it increases as, [c,, — c¢;] > 0, that is

[ew = cllFTP (" )/[e(W/PY' 1] [d(W/P) /dts][1 = nw/py] > 0

ii) But — ¢ [F7'(Y*9)/[e(W/P) 5,0 1[1 = pw/pywe] 20 (3.82)
Where, [1 — uuw/pywe] 20

Since, change in profit income with rise in specific tax is ambiguous, that is
[F2(Y*)/[e(W/P) . ,0) 11[1 — uw/pywe] 20, change in demand from profit

income too becomes ambiguous.
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Change in profit income thus depends on the factor [1 — py/pyw¢],

Where, uw/pyw: = Ug21, implying elasticity of effort with respect to specific tax.

If u, > 1 elasticity of effort with respect to specific tax is equal or larger than unity,

which implies rise in effort is larger or equal to the rise in specific tax, that is

[1- :u(W/P)wt] <0

At the given level of output, employment falls as effort increases with specific tax, tg;

thus when y; = 1, employment falls more than or at the same amount of rise in t,.Fall
in tax expenditure due to fall in employment is larger or equal to the rise in cost due to

rise in t,.
Thus profit income would increase and so as the demand out of it in (3.82) that is
cr [F71(Y"5)/e((W/P)",,0)1[1 — paw/pywe] = 0 (3.83)

Thus net demand out of wage income increases (in (3.81)) and profit income increases or
remains unchanged in (3.83) with the incidence of specific tax, that is the numerator in

(3.79),

[F(Y"5)/[(e W/PY [, 0)] lew — cxl[dW/P)" /dt,][1 = ) — cx[1 = Baw/mec]| > 0

And hence aggregate demand or output increases with the imposition of specific

tax, dY*g/dts, > 0 .
If pu; < 1, effort increases less than the rise in tg, thatis [1 — ugy/pywe] > 0

Fall in expenditure due to fall in employment is less than the rise in cost due to rise in

ts.Thus profit income falls and the corresponding demand out of it in (3.82) that is

_1 *
— cx[F72(Y*5)[e(W/P)",0) 1[1 — pw/pyw:] <O (3.84)
& w; = delW/P) 6) WPy,  dW/PY, s _ de(W/P) ) s = u,, effort elasticity with
Ro/py@ = ey lew/py o1 e wipy, | dt, le(w/pye)]  He Y

respect to specific tax.
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As net demand out of wage income increases in (3.81) but demand from profit income

falls in (3.84).The numerator in (3.79),
[F1(Y"5)/[(eW/P),0)] [lcw — cxl [d (W/P)' /dt][1 - pw/p)] — cx[1 - H(W/P)wt]] 20
Hence, dY*;/dt, % 0 depending on

[cw— calldW/P) /dts] < [1-naw/p)o]
Cn < [1-pw/p)

(3.85)

Aggregate demand and thus optimum output increases/falls or remains unchanged based

on the above condition.

Proposition 11

= Aggregate demand or optimum level of output increases with the per unit rise in
specific tax when effort elasticity with respect to specific tax is greater or equal to

unity.
= [ncrease in specific tax thus has an employment generating role in RWDC.

= This is a strong contrast to the existing studies in SEWM, similar to RWODC that
is in the situation of no demand constraint where imposition of specific tax always

lowers employment.

= However if effort elasticity with respect to specific tax is less than unity, impact of

rise in specific tax on optimum output is ambiguous and depends on
a) the magnitudes of the specific tax imposed,
b) effort elasticity with respect to specific tax ,
c) effort elasticity with respect to real wage
d) and also on marginal propensities to consume for both wage and profit earners

= Imposition of specific tax in RWDC has positive impact on wage income while

impact on profit income is ambiguous.
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3.6.2.24  Impact of Exogenous Shift in Effort Function in presence of
Specific Tax in RWDC

Impact of increase in 6 on optimum output, Y* can be derived from (3.78),

dy’ _ —[ew—crljo [F_l(y*s)] + ¢y de/do ts[F_l(Y*s)]/[e ((W/P)*s' 0 )]Z

do  1-[cy—cqlj(B,Pts) [FL(Y*5)] —cn[1-ts [FL(Y*5)]/[e(W/P)"y, 0)]

AV

0 (3.86)

[](G:P:ts)]

Where, jg = d <0 and de/d6 > 0

And, denominator of (3.86),

1—[cw = cli(8, P, ts) [F 71 (Y*9)] — cx[l —ts [F 1 (Y*)]/[e((W/P)",,0)] > 0
In the numerator of (3.86),

i) ~[cw = calio [FT(Y"5)] <0

Here, post - tax wage income,

W/P) [[F*(Y* )1/ (e W/P),,0)11 = j(6,P,t)F~H(Y™)

With the increase in, 8, j(8,P,t,)F~1(Y*,) falls as wage cost per efficiency unit,
j(6,P,ty) falls that is , jg < 0.The reason being similar to the pre — tax situation as

explained in section 3.2.1.1.1 , where wage cost per efficiency unit, g(6@) falls with rise

in 8, thatis, gg < 0.

Hence post - tax wage income and the net consumption demand out of it falls, that

iS’_[Cw - Cn] jG [F_l(Y*s)] <0.
ii) cyde/d6 t[F7*(Y*)]/[e((W/P)",, )]* >0

As effort, e ((W/P)*S, 0) incraeses with the rise in 0, that is, de/df8 > 0, employment

falls at the given level of output as set by the prevailing effective demand. Hence the
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expenditure on specific tax falls; profit income increases and so commodity demand out

of it increases, implying,

crde/d0 ts[F71(Y*5)l/[e((W/P)";, 0)]* >0

Thus the change in commodity demand with shift in effort function is ambiguous.
The numerator of (3.86),

—[cw = cxl jo [F2(Y")] + cpde/dO t[F72(Y*5)] /[e(W/P)",,0)]* Z 0

[ew— cx] ljg | [e((W/P)",, 6)]?
¢ |de/do |

ar’s >
do <

0 depending on &g %

Proposition 12

= Similar to ad valorem tax, impact on aggregate commodity demand or optimum
level of output with the policies that produces exogenous upward shift of effort of

the workers, is ambiguous in presence of specific tax.
= Such impact depends on

a) the magnitude of specific tax,
b) magnitude of fall in wage cost per efficiency unit and increase in effort with
respect to increase in 0(shift parameter)

c) and marginal propensities to consume for wage and profit earners.

3.6.22.5 Government Expenditure, Wage and Profit income
Multiplier in presence of Specific Tax

From equation (3.78), the government expenditure multiplier and wage and profit income

tax multipliers can be derived in presence of specific tax,
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Expansion in government expenditure

1
~lew=cr] j(8,P.ts) [F~1(Y*5)] —cr[1ts [F ~1(Y*)]/[e((W/P)",0)1] ”

dy*s/dg = 7 0 (3.87)

Wage and profit income tax multiplier

* _ — Cw
dY”s/dr, = [1-[ew—crl J(8,P,ts) [F ~1(Y*s)] —cr[1—ts [F ~1(Y*5)]/[e((W/P)"4,6)]] <0 (5-8%)
dy*s/dt, = . 0 (3.89)

[1-[cw—cxr] j(8,P,ts) [F~1(Y*s)] —cp[1—ts [F ~1(r*)]/[e((W/P)",0)]] <

Here,[1 — [c,, — c]j (0, P, ts) [F ~2(Y*9)] — cp[l — &5 [F (V)1 /le(W/P)",,0)]] >0,

Here government expenditure and income tax multipliers (in (3.87), (3.88) and (3.89)) are
sensitive to shift parameter of effort function, 6, value of specific tax imposed, t; and the
mpcs of wage and profit earners that is c¢,,and ¢, respectively. Such multipliers in

presence of specific tax are missing in SNWMM (Benassy (1986).

Proposition 13

= In the RWDC with specific tax, demand management policies like increase in
government expenditure and fall in income taxes has positive impact on output
and employment

»  Magnitude of these multipliers depends on the shift parameter of effort function,0,
value of specific tax imposed, t; and the marginal propensities to consume for

wage and profit earners, c,, and c, respectively.

3.7 Conclusion

In this chapter, a non — Walrasian fixed - price model is being formulated where optimum

real wage is determined on the basis of efficiency wage consideration unlike SNWMM of
Benassy (1986) (where both nominal wage and price are exogenously fixed).By assuming

exogenously fixed commodity price, this model also revisits SEWM (Solow (1979))

91



where price is considered to be flexible. Impact of pay roll taxes is widely examined in
standard efficiency wage framework (Yellen (1984), Shapiro and Stiglitz (1984), Johnson
and Layard (1986), Pisauro (1990) etc.), but study related to impact of such taxes is
missing in standard non — Walrasian structure. Hence this paper also deals with the role
of pay roll taxes like ad valorem and specific tax in the present non — Walrasian structure

with efficiency wage.

Unlike SNWMM (Benassy (1986), in the present fixed - price non — Walrasian framework
real wage is determined on the basis of efficiency wage relationship and is set above the
Walrasian level and there is persistent involuntary unemployment. Thus excess demand
or equilibrium in the labour market is absent in the present framework. However at the
exogenously fixed price, commodity market may or may not be equilibrium. Here two
regimes are found to be relevant that is, i) equilibrium or excess demand in the
commodity market with excess supply in labour market signifying the regime without
commodity demand constraint (RWODC) and ii) excess supply of commodity and labour
signifying regime with commodity demand constraint (RWDC). In both the cases the
firm sets optimum real wage at the point where effort elasticity with respect to real wage
is equal to unity (that is Solow Condition holds). Though in RWODC employment solely
depends on effort function, in RWDC situation, optimum employment is determined both
on the basis of effort function and the prevailing level of effective demand in the
economy. It is clear that, level of unemployment in RWDC is higher than both that of the
KU regime of SNWMM (Benassy (1986)) where only demand effect is prevalent and
SEWM (Solow (1979)) where only efficiency effect works.

In the present chapter two broad sections are being formulated. The initial section deals
with the basic non — Walrasian fixed - price model with efficiency wage which includes
the determination of optimum solutions and the relevant policy implications in the
regimes with and without demand constraints (that is in RWODC and RWDC). Second
section explains the role of labour taxations (namely ad valorem and specific taxes) in the
present non — Walrasian framework and examines the impact of different other policy

incidences as in the pre - tax situation in each regime of the post tax situations.
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In the basic non — Walrasian fixed - price model with efficiency wage in the pre tax

situation shows the major upshots;

In the regime without demand constraint (RWODC), first of all, classical measure of
lowering real wage via exogenous shift in nominal price (as in CU regime of SNWMM)
becomes ineffective since complete indexation of wage exists due to the presence of
fixed efficiency real wage, secondly, policies resulting in the upward shift of effort of the
workers has positive impact on output though impact on employment is ambiguous. Such

policy implication is missing in SNWMM.

In the regime with demand constraint (RWDC), first of all, policies that result in
exogenous increase in effort of the workers , lowers wage income and has negative
impact on effective demand, output and employment in contrast to RWODC; however,
such shift is absent in SNWMM where efficiency wage relationship is not been
considered, secondly increase in government expenditure and fall in income taxes has
positive impact on effective demand for output and employment but in contrast to the KU
regime of SNWMM (Benassy (1986)), the magnitude of the government expenditure and
income tax multipliers are sensitive to the properties of the effort function and

parameter, 6.

The findings of the second section (where the non — Walrasian framework with
efficiency wage in presence of pay roll taxes namely ad valorem and specific tax are

being considered) are the following.
The results with the incidence of ad valorem tax;

In the regime without demand constraint (RWODC) are, first of all, with the imposition
of ad valorem tax optimum post tax real wage remains unchanged and employment falls
(similar to SEWM of Yellen (1984)).Secondly, classical measure of lowering real wage
via exogenous shift in nominal price is still ineffective, as the optimum real wage remains
unchanged with the imposition of ad valorem tax and complete indexation of wage
persists similar to the pre - tax situation. Finally, with the imposition of ad valorem tax
wage earners get adversely affected as wage income falls but the impact on in profit

income is ambiguous.
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The results in the regime with demand constraint (RWDC) are, first of all, imposition of
ad valorem tax has negative effect on effective demand, output and employment but real
wage remains unchanged; significantly none of the studies in SEWM or SNWMM have
examined the impact of ad valorem tax on commodity demand; though in SEWM (as in
RWODC), ad valorem tax has similar effect on output and employment but it is solely
due to efficiency effect and not demand effect whereas in the present case, such change is
due to demand effect. Secondly, with the imposition of ad valorem tax wage income
remains unchanged but profit income falls. Thirdly, unlike the pre - tax situation, impact
of exogenous shift in effort function is ambiguous in presence of ad valorem tax,
however the shift in the effort function has positive/negative or no impact on aggregate
demand or output depending on the magnitude of the imposed tax rate as well as on the
marginal propensities to consume for wage and profit earner. Finally, demand
management policies like increase in government expenditure and fall in income taxes
has positive impact on effective demand output and employment, but the magnitude of
these multipliers depend on the value of the ad valorem tax and also on the properties of

effort unlike KU regime of SNWMM (Benassy (1986)).
Results with the incidence of specific tax;

The results in the regime without demand constraint (RWODC) are, first of all, with the
imposition of specific tax optimum post tax real wage increases and employment falls
(similar to SEWM of Yellen (1984)).Secondly, since post - tax real wage is sensitive to
commodity price, complete indexation of wage is absent; classical measure of lowering
real wage via rise in commodity price becomes effective. Thirdly impact of the policies

that result in upward shift in effort function is similar to that in the pre tax situation

The findings in the regime with demand constraint (RWDC) are, first of all, aggregate
demand for output increases with the rise in specific tax if effort elasticity with respect to
specific tax is greater or equal to unity; in this particular case, increase in specific tax
may have an employment generating role which is a strong contrast to the existing studies
in SEWM (like Yelllen (1984)) or in RWODC of the present model where imposition of
specific tax always lowers employment. Secondly, if effort elasticity with respect to

specific tax is less than unity, impact of rise in specific tax on aggregate demand for
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output is ambiguous and depends on the magnitudes of (a) the specific tax imposed, (b)
effort elasticity with respect to specific tax, (c) effort elasticity with respect to real wage,
and (d) marginal propensities to consume for both wage and profit earners. Thirdly,
similar to ad valorem tax, change in demand or output with shift in effort function is
ambiguous in presence of specific tax which depends on magnitudes of (a) specific tax,
(b) fall in wage cost per efficiency unit and increase in effort with respect increase in
0 (shift parameter), and (c) marginal propensities to consume for wage and profit earners.
Finally, with specific tax, increase in government expenditure and fall in income taxes
has positive impact on effective demand for output and employment; the magnitude of
these multipliers depend on (a) parameter, 8, (b) value of specific tax imposed, t; and
(c) the marginal propensities to consume for wage and profit earners, ¢,, and ¢,

respectively.
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CHAPTER -4

NON - WALRASIAN IS - LM MODEL WITH ASYMMETRIC
PRICE FLEXIBILITY AND EFFICIENCY WAGE

4,1 Introduction

In the standard non - Walrasian IS —LM model of Benassy (1986) both nominal wage and
price are assumed to be asymmetrically flexible implying that prices are flexible upward
but rigid downward. It is widely accepted that prices display some downward rigidity but
in the case of excess demand they will increase until excess demand has disappeared.
Thus excess demand that is consumer rationing will not appear on the goods market and
one can observe three relevant regimes, i) excess supply in commodity and labour
market, i1) excess supply in labour market with goods market cleared, iii) both the
markets clear. But efficiency wage consideration is absent in the IS — LM model of

Benassy (1986).

On the other hand, in standard efficiency wage models (SEWM) like Solow (1979) and
Yellen (1984) commodity price is assumed to be completely flexible and the possibility of
disequilibrium in the commodity market is absent. Moreover since efficiency real wage is
set above the Walrasian level, there is a persistent involuntary unemployment in the

labour market (as seen in Chapter 3).

The objective of the present chapter is to formulate a non — Walrasian IS — LM model
with the assumption of asymmetric price flexibility like Benassy (1986) where optimum
real wage is determined on the basis of efficiency wage consideration as in the case of
Solow (1979). 1t can be observed that, in the present framework there will be a persistent
involuntary unemployment in presence of efficiency real wage in contrast to
Benassy (1986) where we can have the possibility of the regimes with equilibrium in the
labour and commodity market. Further, with the assumption of asymmetric price
flexibility, commodity market is not always cleared unlike SEWM but there is a scope for

excess supply in the commodity market where the firm may face commodity demand
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constraint. Thus in the present model only two regimes are pertinent, i) excess supply in
both the markets (RWDC) and ii) excess supply in labour market with goods market
cleared (RWODC) . In the present framework, RWODC represents SEWM where goods
market always clears but excess supply persists in the labour market due to efficiency

wage.
In the above context, the present model analyzes

i)  the impact of monetary and fiscal policies in both RWDC and RWODC ; results
are then contrasted with that of both SNWMM (Benassy (1986)) and SEWM
(Solow (1979) and Yellen(1984)).

i1)  the impact of the policies that result in exogenous shift in effort function; the
obtained outcome is then compared with similar policy shift in the framework of
the fix price setting as studied in Chapter 3. However policies that shift effort of
the workers has no role in the IS — LM framework of Benassy (1986) where
efficiency wage consideration is absent.

iii)  the situation where the IS — LM framework with efficiency wage in RWODC is
extended by assuming partial wage rigidity when the firm faces certain fixed costs
(such as hiring and training cost, traffic fees, housing outlays etc.) for employing
a worker in line with Lin and Lai (1998); impact of different policy implications

are also been studied.

It can be observed that there are a number of extended studies in efficiency wage
framework (Gottfries and Westermark (1998), Stiglitz (1986), Summers (1988),
Ball and Romer (1990), Lin and Lai (1998), Carter (2005) etc) which examines the real
effect of money or impact of monetary policy under the assumption of different nominal
and real rigidities. However since real wage in the present study is determined on the
basis of the effort function similar to the basic efficiency wage models like Solow (1979)
and Yellen (1984)), the aim here is, to explore how the structure and the policy
implications in Solow (1979) and Yellen (1984) gets altered if the commodity price is

assumed to be asymmetrically flexible under the non - Walrasian framework.
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Structure of the present chapter is as follows; section 4.2 explains the model where
behavior of each agents are being discussed along with commodity and bond market
equilibrium .Section 4.3 presents the IS — LM equations. Regime classification and the
impact of different policy implementations in each regime of the present IS — LM model
are explained in section 4.4. Section 4.5 gives the graphical representation of different
regimes and policy impacts of the present model in comparison to SNWMM

(Benassy (1986)). Conclusion of the present chapter is presented in section 4.6.

4.2 The Model

The model assumes an aggregate monetary economy with three representative agents; the
firm and the household and the government. Due to the similar reason as explained in
section (3.2) of Chapter 3; the household consists of two representative classes having
different marginal propensities to consume, i) the wage earners who sell labour and ii) the
profit earners who earn profit. There exist three markets, for goods, labour and bond
where output is exchanged against money at price, P, labour against real wage (W /P)
and bonds against money at price (1/7) respectively. Bond market is always in
equilibrium where price of bond (thus the interest rate (r)) is assumed to be fully flexible.
The commodity price is assumed to be rigid downward with minimum value P and
flexible upward, thus there may be equilibrium or excess supply in the commodity
market. However, since profit maximizing firm sets the optimum real wage taking into
account efficiency consideration, situation of excess demand or equilibrium in the labour
market is absent. The firm distributes a part of its income to the profit earners and the
undistributed part is retained for investment purposes. Taxes in any form are omitted in
this particular structure in line with Benassy (1986) non — Walrasian IS — LM
framework .

The determination of effective demand and supply functions are different from Chapter 3

due to the introduction of bonds, investment and undistributed profit. The determination

! The present IS — LM model can be extended by including taxation of different forms.
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of consumption, investment and net bond demand functions involves intertemporal

choices which are based on the K — equilibrium of Benassy (1986)*.

Following subsections describe each of the agents and their behaviour in detail.

421 The Firm

Properties of the effort function and the profit maximizing behaviour of the firm which
determines optimum real wage and employment (both in unconstrained and constrained

case) are same as explained in section 3.2.1 of Chapter 3.

4.21.1  Determination of Optimum Real Wage and Employment

421.1.1 Unconstrained Firm

The firm determines optimum real wage on the basis of efficiency wage relationship at
the point where Solow condition satisfies as in (3.6) that is

" (W/P)OYW/P) _

e((W/P),0) 1

Uy =

(W/P)" is the optimum efficiency real wage determined only on the basis of effort

function, which is sensitive to parameter, 0 .

Here, (W/P)" = w(6), wg <0

The firm can enjoy notional profit, 1™ /P

n/p =n"/p =F(e((W/P)",0)LM)— (W/P) LM

? Detail analysis of this derivation is given in page 48- 53 in Benassy (1986).
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The profit maximising level of output, Y
YM=F(F'""Y((W/P) /le(W/P)",0)]) = S(6), Sg >0

Optimum actual employment,

M= [F~Y((W/P)"/[e((W/P)",0)]]/[e((W/P)",0)] = a (8), ap =0

42.1.1.2 Constrained Firm

The behaviour of the firm,when constraint in the commodity market is same as in section
3.2 .1 .2 of Chapter 3.

Optimum real wage, (W /P)" is still determined on the basis of effort function satisfying
the Solow Condition (same as equation (3.6)).Thus optimum real wage remains

unchanged even when the firm is constrained. Thus

_ el(w/Pow/P) _

e((W/P),0) 1

Uw

The employment level in efficiency unit is equal to the demand for labour necessary to
produce Y4 as in RWDC of Chapter 3. Once optimum real wage (W /P)"is known,

optimum actual employment in the constrained case can be solved as,

L= [F D]/ [e((W/P)",6)]

Therefore, if the firm faces constraint in the commodity market, the firm will earn

constrained profit,

n/p =MI/P=y4—W/P) [[F*(YD]/[e((W/P)",0)]]

42.1.2 Investment and Bond Demand Function of the Firm

The firm distributes a part of its profit to the profit earners in the household and the rest
that is undistributed profit is spent on investment and bond purchase. If IT be the profit
earned by the firm, the profit earners in the household receives [II — ull], where u is the

fraction of profit that is kept undistributed. my is the initial and my is the final quantity
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of money holding. The firm purchases net flow of bond, B where it is assumed that

initial bond holding to be zero and makes and investment i.
The budget constraint of the firm management is,

In line with Benassy (1986) it is assumed that the firm management has indirect utility

function,U,, (C,, , B, m,,,d,,) 3 and solves the following problem to determine the

investment and bond demand functions.
Maximise Uf(lf , Bf, mf, O'f) S. t. “4.2)

Since, i is the addition to stock of capital; (K — K,) = i where K and K|, be the current

and initial capital stock.

Where, gy = {(ull), P, r} are the set of current price and quantity signals to the firm, and

it is assumed that expectations are based on these current signals and past signals which

are a datum in the current period (following Benassy (1986) ) .Thus expected signals,

05 = Yr(0of)
The investment and bond demand function of the firm be
I=i(I1/P,(ms/P),1) 4.3)
B;=B((11/P),(m;/P),r) (4.4)
Firm may or may not be constrained in the goods market, thus in the unconstraint case,

I1/P = MIM/P and in the constrained case, I1/P = I1/P

® Derivation of such indirect utility function is given in page 50- S1of Benassy (1986).
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The linear invest demand function be
I =Lul[ll/P]— i,r+vy[m/P] (4.5)

Here, i, > 0,0, <0,y >0

4.2.2 The Household

The household consists of two representative classes having different marginal
propensities to consume, 1) the wage earners who sell labour and ii) the profit earners
who earn profit. The wage earner and the profit earner in the household determines
consumption and bond demand which in aggregate represents household demand for

consumption good and bond.

4.22.1 Consumption and Bond Demand of the Wage Earner

The representative wage earner in the household sells L of labour, at real wage (W /P),
which is assumed not to exceed the constant level Ly . Specifically, the scope of
determining optimum supply of labour on the basis of labour leisure choice is ignored.
The representative wage earner earns real wage income [(W /P)L]. She creates
consumption, C,,, purchases net flow of bonds, B, , has an initial money holding, m,,

and final money holding , m,,. It is assumed that initial bond holding to be zero.
The budget constraint of the wage earner is

pC, + B, /r + m,= m,, + [WL] (4.6)
It is assumed that the wage earner has indirect utility function, U, (C,, , B,,, m,,, 6,,)

Where, oy, is the set of current price and quantity signals, o,, = { [[W/P] L], P, r}.

Set of expected signals, ¢,,¢ = ¥, (0y,).
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The effective demands of consumption and bond of the wage earner is determined from

the following program
Maximise U, (C, ,B,,m,,ad,) s.t. 4.7)
pC,+ B,/r + m,, =m,, + By, /r +[WL]
Here effective consumption and bond demand depends on price and quantity signals
Cy= C([W/P1L], [y /P], 7) 4.8)
B, =B([[W/P]L]), [m,/P], 1) (4.9)

The wage earner is not constrained in the bond market, which always clears and also on

output market where commaodity price is flexible upward.

We assume that, the wage earner is constraint in the labour market when it fails to sell the
profit maximizing level of employment, LY at the optimum efficiency real wage,
(W/P)". If it sells L, which is less than LM at (W /P)", the realized income [(W /P)" L ]

is less than the profit maximizing level of income [(W /P)" LM].
[[W/P]L] = [(W/P)" L], when the wage earner is not constraint, and

[[W/P]L] = [(W/P)" L],when the constraint is binding.

4.2.2.2 Consumption and Bond Demand of the Profit Earner

Profit earners in the household earn a part of the profit where the rest is kept for
self - financing by the firm. If IT be the profit of the firm, the profit earners in the
household earn [IT — ull], where u is the fraction of profit that is not distributed. Profit
earners in the household spend a part of their earnings for consumption purposes, Cy,
purchases net flow of bonds, B;, has an initial money holding, m, and a final

holding m.

The budget constraint of the profit earner in the household is
PCy + By /T + my = my + [II — ull] (4.10)
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Here indirect utility function for the profit earner is assumed to be, U, (Cy , By, My, 0;).
Here current signals, o, = {II, P, r} and expected signals 0,° = (o).
The consumption and bond demand function is determined by the profit earner
Maximise U, (Cy , By, My, 07) S. t. 4.11)
PC, + By /T + my = My + [I1 — ull]

Here effective consumption and bond demand depends on current price and quantity

signal,
Cp = C(I1/P,(m,/P),T) (4.12)
B, =B(I/P,(m,/P), 1) (4.13)

If the firm is not constraint in the commodity market

n/p =n"/p =F(e((W/P)",0)LM)— (W/P)"IM

If the firm is constraint in the commodity market

n/p=y%—W/P) [F*(Y")/[e((W/P)",0)]]

4.22.3 Aggregate Consumption Function

The aggregate consumption demand of the household can be determined by adding the
consumption demand of the wage earner and the profit earner (in (4.8) and (4.12))
Aggregate consumption demand, C of the household,

C=0Cy + G =C(W/P)L], [my/P], )+ C (I1/P,[My/P], T)

The above consumption demand can be expressed in the following form considering the

income distribution,

C = ¢y [W/P)L] + c[[11/P] = u[ll/P]] + B [Mn/P] - c,r 4.14)
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Where, ¢,, >0, ¢; >0, B >0, ¢, implies change in consumption per unit change in

rate of interest, ¢, < 0. ¢,, > ¢, as assumed earlier in Chapter 3 and m, = m,, + m,

4.2.3 The Government

Government purchases a quantity of goods, g, sells a net quantity of new bonds B, where
B, is the initial bond holding, and creates a net quantity of money ( m — m), where m is
the total quantity of money in the economy at the outset of the period. The government’s

budget constraint is

m— m=Pg— B/r (4.15)

Where, m = my + m, m=ms+ my, +my

4.2.4 Commodity Market Equilibrium

Aggregate demand, Y% of the economy includes consumption demand coming from
household comprising of wage and profit earner on the other hand investment demand

from the firm and demand for government expenditure.

Y% =c, [W/P)L] + c[[lT/P] —u[ll/P]] + iyu[ll/P]- c,r — i,r + € [M/P] +§ (4.16)
Considering initial money holdings, m to be given in a period and hence are omitted in
the function.

In the unconstrained case, aggregate demand,

Y = ¢, [W/P) IM] + c[[1™/P] — u[™/P]] + iyu[I™/P]- ¢,r — i,r + €[M/P]+§ (4.17)

The profit maximising level of output

Y™ = F(F~1((W/P)"/[(e(W/P)",0)]) = S(6)
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When the firm is unconstrained in the commodity market, excess demand for commodity
does not exist due to upward flexibility of price. Profit maximizing level of output is
always equal to the commodity demand, that is goods market is cleared.

Thus, YY =Y¢ =Y

Commodity market equilibrium in the unconstrained case

Y = [lew — cul = u]liy = cxl[(W/P) L] = [c + ip]r + [co[1 — u] — uiy,]Y + e[m/P] + § (4.18)
=Z(Y,0,P,r)+ 3

Here, ¢,, > ¢, and i, > c; since investment propensity of the firm out of undistributed
profit income is assumed to be larger than the consumption propensity of the profit earner
within the household. This holds following the animal spirit concept by Keynes (1936)

where entrepreneurs have high passion for investment under all circumstances.

In the constrained case, the firm fails to produce the profit maximising level of output
YM (as in RWODC) but produces the amount, Y* just necessary to satisfy the level of

effective demand, E.

Here, effective demand.

E = [c, — ¢zl —uliy — c; ]I(W/P) L] - [c, +i,]r + [cg[1 —u] —ui,]Y + e[m/P]+ § (4.19)

And, YEk=E=Y

Commodity market equilibrium in the constrained case
Y = [Cw - Cn] - u[iu - Cn:][(W/P)* L] - [Cr + ir]r + [Cn:[l - u] - uiu]Y + € [TTL/P] + g ] (4.20)
=Z(Y,0,P,r)+g 4.21)

Where, Z(Y, 0, P,r) is the total effective demand coming from the private sector and it is

assumed that, 0 < Z,, <1, Z, <0, Zp<O.
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4.2.5 Bond and Money Market Equilibrium

Total bond demand in the economy is sum of demand generating from wage and profit

earners in the household and from the firm in (4.9), (4.13) and (4.4) respectively.

Total bond demand of the economy by adding the bond

=B, ([W/P) L), [my/P],7) + Bz([I1/P],u, [My/P], v) + Be([11/P],u,[ms/P],T)
B = B(6,Y,r,P) (4.22)

Considering initial money holdings, m to be given in a period, it is omitted in the

function.
From the budget constraint of the government in (4.15), bond market equilibrium implies,

B(@6,Y,r,P)= B/r =r[Pg— m+m] (4.23)

4.3 IS -LM equations

The two core equations in the system comprise of commodity and bond market

equilibrium
Y=Z,0,P,r)+ 3

B(@0,Y,r,P)=B/r=r[Pg — m+ m]

4.3.1 Derivation of Money Market Equilibrium

By adding the budget constraints of wage and profit earner in the household and of the

firm, and considering the commodity market equilibrium, we get,

m=m+ PY — PZ(Y,0,P,r) — =B (6,Y,7,P)] = M(Y,6,P,7)

107



The above equation can be considered as money demand function.
Reciprocally bond demand function can be written as,
B@,Y,r,P)=r[m— M(,6,P,r)+ PY —PZ(Y,0,P,7)]

Putting the above expression in the government’s budget constraint (in 4.15), we can

derive the money market equilibrium
M(Y,0,P,r) =m (4.24)

We here assume that propensities to transaction demand for money of each agent (wage
earner and profit earner in the household and the firm) are equal; thus money demand is
no longer a function of parameter 8 relating to efficiency of the worker. Thus money

demand function can be expressed in a specific form by omitting parameter 6 .
MY, r,P)= MY —- Mr+MpP = m (4.25)

M,, imply propensity to transaction demand for money, which is same for wage and profit
earner in the household and also for the firm. M,. is the amount of change in speculative

money demand due to unit change in rate of interest. Here, My, > 0, M, <0 and Mp > 0
IS — LM system in the present structure implies,
Y=Z,0,P,r)+ 3

m =M (Y,r,P)

4.4 Regime Classification

In the IS —-LLM model with asymmetric flexibility of Benassy (1986), the scope of excess
demand for commodity is absent as commodity price is flexible upward but rigid
downward. Thus three regimes are relevant in Benassy (1986), i) excess supply in
commodity and labour market, ii) excess supply in labour market with goods market

cleared, iii) both the markets clear.
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Thus by assuming asymmetric price flexibility similar to Benassy (1986), in this present
structure excess demand in commodity market does not exists. Thus Region B in the
regime classification of the model with fixed price of Chapter 3 (in section 3.3) is
irrelevant in this model. However due to the presence of efficiency wage there is
persistent involuntary unemployment, thus the third regime in Benassy (1986), where

both output and labour market clears, is absent in the present structure. Here we have,

i) Excess supply in output and labour market (RWDC) (Region A in Figure 3.4 of
Chapter 3)

i1) Excess supply for labour and output market cleared. (RWODC) (curve CD in
Figure 3.4 of Chapter 3)

441 Regime with Excess Supply of Output and Labour (RWDC)

If the commodity price is blocked at their minimum level, P, there is excess supply in the

commodity market and the firm faces demand constraint in the commodity market.

Here, P = P, and the level of sales is thus given by the aggregate demand for goods.
The IS equation implies,

Y =[lew — cp] —uliy — colllW/P) L] = [e; + iy ]r + [ca[1 —u] —ui]Y + e[m/P1+ g (4.26)
Here, wage income, [(W/P) L] = g(8)[F~* (Y)]

As, L= [F7F(V)]/[e (W/P)",6)]

Wage cost per efficiency unit, (W /P)"/[e (W/P)",0)] = g(8), ge < 0 (as explained

earlier in Chapter 3).
The IS equation in (4.26) can be rewritten as,

[[Cw_ CTL’]_u[iu_crt]]g(g)[F_1 (Y)] =[cr+iylr+ + e[m/Pl+ g
1—-[cr[1-u]-uiy]

Y = 4.27)
=Z(Y,0,P,r)+ g
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Here, c,, > c¢, (in line with Kaldor (1955)) and i,, > c,, assuming investment propensity
of the firm out of undistributed profit income to be larger than the consumption

propensity of the profit earner within the household.

Again, interest rate clears the bonds market or money market that is, LM curve implies,
MY — M,r + MpP = M(Y,r,P)=m

Where, M), > 0, M, < 0and Mp > 0

Optimum output Y™ and interest rate r* are determined by combining IS (as in (4.27)) and

LM equation,

* My[cyw—cCr— u [iy—cql] 9(9)[F_1 (Y*)]‘l' m [iy+cy]— MpP [iy+c ]+ My [§+ & [M/P]]
Y* = - - (4.28)
[1-cr[1-u]—uiy My + [ir+cr]My ]

= K(P,m,6,9)

Initial money holdings, m is omitted in the above function as it is assumed to be given in

a period.

Here supply of output is demand determined and hence supply curve is vertical in P —Y
plane similar to Benassy (1986) as shown in Figure 4.1 of section 4.5.1 where graphical
representation of complete supply curves in IS — LM framework of Benassy (1986) as

well as present model is described.

Equilibrium output, Y* in the commodity market is determined where aggregate demand
curve, K(P,m,6,§) = D(P) intersects the vertical supply curve. This is shown in

Figure (4.2) of section 4.5.2.

Here, equilibrium values of employment, price, real wage and wage income are as

follows,
L= [F1(Y")]/[e(W/P)",0)]
P=P=P*

(W/P)" = w(8), wg <0
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(W/P) L =[(W/P)/le (W/P)",OII[F (¥*)] = g(O)[F " (Y*)]

4.4.1.1 Impact of Increase in Money Supply

From equation (4.28) one can derive the impact of increase in money supply (m) on

general equilibrium output, Y.

ay* [ir+ cr] >0 429
am [1—cp—uliy—cr]— [cw— ca— uliu—cr]1g(OIIF =1 (Y*)] My+ [ir+cr] My, (4.29)

In SNWMM of Benassy (1986), money multiplier in the same regime

[dY*] : Z
dmlgy = [1-Zy|Mp+Z:M,,

Here value of, Z,, = ¢, + iy and Z, = —[i, + ¢;]

In the present framework, marginal propensities to consume for wage and profit earner in
the household are considered to be different and at the same time a specific fraction u of
profit is assumed to remain undistributed where investment propensity out of
undistributed profit income of the firm is assumed to be greater than the consumption
propensity of the profit earner in the household. Here, change in total effective demand of
private sector,

Zy = cp+ uliy —cp] + [cw — ¢ — uliy, — cz]]g(OF'~* (Y*) (4.30)

Consumption demand of the profit earners in the household and investment demand of
the firm increases if output increases leading to the rise in profit income; such rise can be

represented as ¢, and u[i,, — c¢;] respectively in (4.30).

With the rise in output optimum real wage, (W /P)" remains unchanged but employment
increases (as real wage is determined entirely on the effort function and is not sensitive to
change in demand or output as explained in section 3.2 .1 . 2 of Chapter 3); wage income

increases, that is, g(6)F'~1 (Y*) > 0. As a consequence net demand from the household
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increases, that is, [c,, — ¢z] g(@)F'"1 (Y*) > 0 as c¢,, > c¢. But, there is a net fall in
demand due to fall in undistributed profit income of the firm via rise in wage income,
hence —u[i, — c;]g(8)F'~1 (Y) < 0 where i, > ¢, as assumed in the model.
The net change in demand due to rise in  wage  income,
[cw — ¢z — u[iy, — c;]]g(@)F'~1 (Y*) is ambiguous and depends on the value of u,
which is the fraction of profit income kept undistributed by the firm. Thus

[cw — €z — uliy — cz]] g(B)F'~1 (Y*) 20 , according as

u S [ey — cn)/lin — cxl 431

In (4.30), ¢;>0and u[iy, —c;] >0,but [c, — ¢ — uliy, — c]]g(OF "1 (Y*) =20

Assuming net change in investment and consumption demand with respect to output to
be positive but less than unity, that is, 0 < Z,, < 1, but the magnitude of Z, in (4.30)
differs depending on the different values of wu as specified in (4.31). Accordingly, the
slope of the IS curve” is negative but its degree gets affected by different values of u .
With the given demand schedule for bond, increase in money supply implies fall in
supply of bond. This raises bond prices (1/7) , reducing r.The firm increases investment
demand and consumption demand of the household goes up (as i, <0, ¢, <O0).
Effective demand and hence the level of output increases. This creates spill - over effect
and hence net investment and consumption demand increases, that is Z,, > 0 but as
explained above, the magnitude of Z,, in (4.30) depends on different values of u (as given
in (4.31)).

Again rise in income increases transaction demand for money which consequently pulls
rate of interest back up in the money market. Finally both output and money market
settles to a new equilibrium point at lower r and higher Y. Lower r would further

increase consumption and investment demand. Thus increase in money supply leads to an

N Slope of IS curve can be derived from (4.26) , which is, dr/dY = —[1—Z,]/[i, + c,],
Where, Zy = cp+uliy —cpl + [[ew — ¢l — uliy — g 11 g(Q)F'—l Y-
The slope of the IS curve is negative, but the magnitude of the slope depends on the value of Z,, which again depends

on uS [c,, — cx)/[iy — ¢z thatison [[c, — ] — uliy — ¢, 1] 20.
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expansionary impact on output through multiplier process. But the degree of such rise
differs with different values of u which decides the magnitude of Z,,.
The magnitude of the impact of increase in money supply, m on output, Y* as in (4.28)

also differs depending on the value of u. Thus

ar* [ir+ cr]
a) am [1—cp—uliy—cg] - [ew— cr—uliy—cg]lg(OIF' =1 (Y*)] Lr+ [ir+cy] Ly >0 (4.32)

When, u < [c,, — ¢;] /[iy — ¢x], implying, [[c,, — ¢;z] —uliy —cz]] >0

arv* [ir+ cr]
b) dm [1—cp—uliy—cg] + [ew— cp—uliy—cr]1g(@IF' =1 (Y*)] Ly+ [ir+cr] Ly >0 (4.33)

When, u > [c,, — ¢;]/[iy — ¢z, implying, [[c, — ¢;] —u[iy, —c;]] <O

ar* [iy+ cr]
dam [1—cp—uliy—cpl] Ly+ [ir+cr] Ly

¢) >0 (4.34)

When, u = [c,, — ¢;]/[iy — ], implying [[c,, — ¢;] —uliy —cz]] =0

It is clear from (4.32), (4.33) and (4.34), that magnitude of Z,, is higher in (a) but lower in

(b) as compared to (c). Consequently, the magnitude of increase in output due to rise in

money supply is larger in (a) but smaller in (b) as compared to (c).

However, in SEWM (Solow (1979), Yellen (1984)) nominal wage and price are assumed
to be flexible; increase in money supply, raises commodity price, moreover as efficiency
real wage is rigid which is determined on the basis of effort function; firm increases
nominal wage in order to keep real wage unchanged due to any change in price level.
Thus, employment and hence output remains unaltered implying money is neutral. In
RWDC of the present non — Walrasian IS -LM model where the firm faces commodity
demand constraint, money is not neutral because commodity price is fixed at a minimum
level and rise in money supply increases production via rise in output demand creating
real effect. This result can be contrasted with that of SEWM of Solow (1979) and
Yellen (1984).
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The above discussion also reveals that in the regime with excess supply in commodity
and labour market, money has positive impact on output and employment similar to
SNWMM of Benassy (1986) though the magnitude of the multiplier in the present case
depends on the condition related to magnitudes of fraction of profit kept undistributed by
the firm, investment propensity of the firm and marginal propensities to consume for

wage and profit earners.

Proposition 1

= [n the present model, money is non- neutral in the regime with excess supply of

labour and output (RWDC) at the fixed minimum price level.

= This result supports SNWMM (Benassy (1986)) but contrasts SEWM where money

is neutral due to nominal wage and price flexibility.

= The magnitude of the impact of money supply on output, in the present case
depends on a condition related to the values of (a) fraction of profit income kept
undistributed by the firm, (b) investment propensity of the firm and (c) marginal
propensities to consume for wage and profit earner. This is a contrast to SNWMM
(Benassy (1986)) where magnitude of the impact of money supply does not depend

on any such condition involving above factors.

44.1.2 Impact of Exogenous Shift in Effort Function

The present section deals with the impact of exogenous shift in effort function on
optimum output and employment in RWDC in the non — Walrasian IS — LM framework
with efficiency wage. Similar to the case in non — Walrasian fixed price model in section
3.5.1 of Chapter 3, in the present set up exogenous increase in effort function with the
increase in parameter, 6 (due to the policy implementations which increase the factors

like, access to and quality of health care, the quality and affordability of education and
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training, investment on infrastructure, quality of job environment etc.) lowers wage

income of the wage earners.

This happens as 6 increases, wage cost per efficiency unit, (W /P)*/[e((W/P)",6)]
that is g(6) falls where real wage (W/P)" is lowered to (W/P)", but effort,
[e (W/P)",0)] increases to [e (W/P)" ,, 6;)]. Higher level of effort however lowers
actual employment at the given level of employment in efficiency
unit, [e((W/P)" 1 6:)L]% as determined on the basis of prevailing effective demand or

output. Both optimum real wage and employment falls and hence wage income falls.

Such fall in wage income may affect the existing level of effective demand resulting in a

shift in IS curve. Thus the impact of rise in 8 on Y™ is derived from equation (4.28),

d_Y* _ My[cw—Cr—u[iy—Cr] gGF,_l (Y"] 435
ae [1_Cn_u[iu_cn:]_[Cw_cn:_u[iu_cn:]] g(@)F 1 (Y*)]Mr+ [irt+cr]My] (433)

In the above equation, gg < 0 as g(@) falls with the rise in 8. Thus, goF~1 (Y*) <0

implying wage income falls.

Sign of impact of rise in 8 on Y™ in (4.35) is ambiguous and depends on the following
condition.

dy* =

deinfu

AV

[cw — Cn]/[iu — Cr] (4.36)

Thus aggregate demand or equilibrium output may rise /fall or remain unchanged with
the rise in 8 and accordingly there may be an upward/ downward or no shift in IS curve

based on the condition in (4.35) specifying the values of u, ¢, ¢; and i,,.

As explained earlier, magnitude of Z,, that is ,

cq + uliy — ¢zl + [cy — ¢z — ufiy, — c;]] g(8)F ~ (Y*) is ambiguous and depends on

+
>
u =

[CW - Cn]/[iu - CTL’];

Maginitude of the change in Y™ with respect to rise in 8 in (4.35) will also depend on the

similar condition as above.
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This result contradicts with that of the impact of exogenous shift in effort function or rise
in O in the simple fixed - price non - Walrasian model with efficiency wage in absence
investment demand in the pre - tax situation as presented in section 3.5.1 of Chapter 3
where impact of similar policies have negative impact on output and employment in
RWDC. In the simple fixed - price non - Walrasian model with efficiency wage, rise in 6
lowers wage income; this affects net consumption demand out of wage income resulting
in a fall in effective demand and hence output. But in contrast to this, in the present IS-
LM model with efficiency wage, though wage income falls with the rise in 6 , net change
in demand due to fall in wage income becomes ambiguous and the sign condition of such
change depends on the condition involving the values of u , ¢, ¢; and i,,. Hence change
in aggregate demand or output due to rise in 8 also becomes ambiguous and depends on

the above factors.

If there is a rise/fall in output or income, a spill — over effect is generated where net
consumption and  investment demand increases as, Z, >0 that s
Cr+ Uliy — cp]l + [cw — cx—uliy —c]] g()F'~1 (Y*) > 0 in the denominator of
(4.35) leading to further rise/fall in output. However, the magnitude of such change again
depends on the value of u (following the condition in (4.31)) as explained in previous

section (4.4.1.1).

Again the rise/fall in Y* would increase/lower the transaction demand for money creating
excess demand in the money market and hence rate of interest rises/falls. Further spill -
over effect would result in a fall/rise in investment demand which partially crowds out
the initial change in output. Eventually a new equilibrium output and rate of interest is
attained through multiplier process via spiral effect from one market to the other. But
magnitude of change in output due to rise in 8 depends on the value of the factors like

U, Cyy, C and iy,.
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Proposition 2

= [n the present IS — LM model with efficiency wage, policies resulting in a positive

shift in effort function may have positive /negative or no impact on output and

employment.

= Both the sign condition and the magnitude of such impact depend on a condition

specifying the values of (a) the fraction of profit income kept undistributed

by the

firm, (b) marginal propensities to consume for wage and profit earners and also

on (c) investment propensity of the firm.

= This result contrasts with that of the simple fixed - price non - Walrasian

model

with efficiency wage in absence of investment demand in pre labour taxation

situation as presented in section 3.5.1 of Chapter 3 where impact of similar

policies have negative impact on output and employment in RWDC .

= Impact of exogenous shift in effort function on equilibrium output is missing in

IS — LM framework of SNWMM (Benassy (1986)) where wage is asymmetrically

flexible but is not determined on the basis of efficiency consideration.

4.4.1.3 Impact of increase in Government Expenditure

Following equation (4.28), expansion in government expenditure g can be derived,

av* M, >0
- [1_Cn_u[iu_cn]_[cw_ cr—uliy—cr]] g(O)F ~1 (Y*)]Mr"' [ir+cr]My

ag

In SNWMM, government expenditure multiplier in the similar regime

[dY*] B M,
dglyy  [1-Zy|Mr+Z-M,

4.37)

In the present IS — LM framework as government expenditure § increases, IS curve shifts

upward leading to rise in output and fall in rate of interest. As explained earlier there will

be a series of spiral effect from commodity to money market and eventually
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equilibrium would be reached. But unlike Benassy (1986) since the magnitude of Z,,

depends on the value of u, marginal propensities to consume for wage and profit earners
and investment propensity of the firm (same as specified in equation (4.30)), the

government expenditure multiplier too is sensitive to the values of u.

44.1.4 Impactof Commodity Price Shift

Impact of change in commodity price can be derived from equation (4.28)

ar* _ —[Mplir+cr] + My [€ [m/P*%]]
dP*  [1—cp—uliy—cn] = [cw— cr—uliy—cz]] g(OIF =1 (Y*)|My+ lir+crlM,,

<0 (4.38)

The above relation implies that fall in commodity price would increase output. Similar to

other policy shifts the magnitude of the rise in output depends on the value of u.

Proposition 3

=  The demand generating policies like rise in government expenditure and fall in

price has positive impact on output and employment.

= The magnitudes of these policy multipliers depend on the similar condition as
mentioned proposition 1 and 2 involving the values of the factors like (a) fraction
of profit income kept undistributed by the firm, (b) marginal propensities to

consume for wage and profit earners and also on (c) investment propensity.

Graphical representation of equilibrium in commodity market in RWDC and the impact
of demand generating policies like rise in money supply, expansion in government

expenditure and fall in commodity price are shown in section 4.5.2.
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44.2 Regime with Excess Supply for Labour and Output Market
Cleared (RWODC)

In the present model commodity price, P is assumed to be asymmetrically flexible and is

flexible when it is above the minimum level, P .Thus in this regime P > P and

equilibrium price, P* is determined by the equality of supply and demand.

Thus the firm in RWODC determines optimum real wage and employment without facing

any commodity demand constraint similar to SEWM.

Real wage, (W/P)" is solely determined on the basis of effort function (at the point
where, py, = 1) and accordingly profit maximizing actual employment, L is determined.

Thus here,
(W/P)" = w(8), wg <0
LM = [F""'((W/P) /[e (W/P)",6)]1/[e((W/P)",0)] = a(8),ay 20
Profit income,
n/p =n"/p = F(e(W/P),6)IM)—W/P) LM
Profit maximizing level of output,
YM = F(F'~ ([(W/P)]/le(W/P)", 8)]1= S(6), Sg >0

This regime thus represents SEWM with asymmetric price flexibility (that is price flexible
upward) rather than complete flexibility where commodity market is in equilibrium. But
involuntary unemployment exists in labour market only due to high real wage which is
determined entirely by the properties of effort function. Hence any exogenous shift in
effort function leading to change in parameter 8 would only affect output supply

(Sp > 0).

In SNWMM (Benassy (1986)) where the firm does not consider efficiency wage

consideration, nominal wage, W is blocked at the minimum level while price, P is
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flexible as it is assumed to be above the minimum level. The supply function is of the

neoclassical type,
Y=F(F*W/P)) = S(W,P), S,<0,S,>0

Here supply of output is sensitive to change in commodity price and nominal wage. Rise

in P or fall in W would lower real wage leading to rise in employment and output.

In our present model, optimum efficiency real wage is determined entirely by the
properties of effort function. With any change in price, the firm would adjust the nominal
wage so as to keep real wage unchanged. Thus complete indexation of wage exists and
real wage is rigid. Employment and hence output supply is insensitive to price. That is,

SP=0'

Graphical representations of complete supply curves in IS — LM framework of
Benassy (1986) as compared to the present study are described in Figure 4.1 of section
45.1. It can be seen that supply curves in P —Y plane is positively sloped in
Benassy (1986) where Sp > 0 but horizontal in the present model where Sp= 0 in

RWODC.
In RWODC of the present model sales are equal to demand in the commodity market,

Y = [(Cw - Cn) _u(iu_cn)][(W/P)* L] - [Cr+ir]r+ [Cn:(l _u) _uiu]y + 8(7’71/13) + g
=ZY,0,P,r)+3g

Money or bond market equilibrium determining optimum rate of interest implies,
M(Y,r,P)= MY — M,r+ MpP = m

Combining commodity and money (or bond) market equilibrium one can determine

aggregate demand, Y™

Y* = My[cyw—cr—uliy—cg]] [W/P) L*] + m [ir+cr] _ MpP[ir+c ] + My[ g+ € [m/P]] (4.39)
[1-cp[1-u]-uiy] My+[iy+cr]M,

= K(P,m,9,J)
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In the present model, there is equilibrium in the commodity market where aggregate
demand, K(P,m,6, §) = D(P) intersects supply, S(6) and determines equilibrium
supply of output, Y* and price P*(as shown in Figure 4.3 in section 4.5.3). Optimum
values of real wage, (W /P)" and employment , L* are determined only on the basis of

effort function, that is parameter 6.

Expressions representing equilibrium supply of output, Y*, optimum values of real

wage, (W /P)", employment, L* , wage income , [(W/P)* L*] and are as following,
Y*=FF Y ((W/P)]/[e((W/P),08)]= S@), Sg>0and Sp = 0.
(W/P) = w(8), wyg <0

L' = [F~N(W/P) /le(W/P)",6)]/[e((W/P)",60)] = a(8) ,ap Z 0
[(W/P) L] = 9 (6), 9 =0

P =P

4.4.2.1 Impact of Fiscal and Monetary Policies

Impact of rise in money supply and government expenditure on equilibrium output and

price can be derived as

dYA -0

dg

dy -0

dm

ap* My >0
dg ~ Mplip+cr]+My[e [m/P*?]]

ap* [ir+cr]

am = Mplirre) My le e O

Since output supply is insensitive to price (Sp= 0) due to rigid efficiency real wage,

fiscal and monetary policies become neutral. Rise in demand due to expansion in § and
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m would be completely crowded out by fall in private consumption demand due to rise in

price.

In SNWMM (Benassy (1986)) (without efficiency wage consideration) demand

generating policies are effective; but in the present model in presence of efficiency

wage relationship, both monetary and fiscal policies become ineffective in this regime.

Even if price is flexible upward (asymmetrically flexible), money becomes neutral

similar to the SEWM (Solow (1979) and Yellen (1984)) where price is assumed to be

completely flexible and the firm faces no commodity demand constraint.

Proposition 4

4.4.2.2

In the present 1S — LM model with efficiency wage, demand generating policies
like rise in money supply and government expenditure are ineffective in the
regime with goods market cleared and excess supply of labour
(RWODC).However rise in commodity price crowds out increase in demand due

to such policy implementation.

This is a contrast to the IS — LM model of SNWMM (Benassy (1986) without
efficiency wage consideration) where such policies are effective in the similar

regime.

In our model since price is flexible upward (asymmetrically flexible), both
monetary and fiscal policies become ineffective similar to SEWM ((Solow (1979)
and Yellen (1984)) where complete price flexibility exists but the firm faces no

commodity demand constraint as in RWODC of the present model.

Impact of Exogenous Shift in Effort Function

Any policy implementation that results in exogenous upward shift in effort function, that

is increase in parameter, 8, would affect optimum real wage , output and employment.
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Supply of output, Y* = S(6)
Aggregate demand for output, Y* = K(P,m, 68, §) (following (4.39))
And, P = P*

As explained in section 3.2 .1 .1.1 of Chapter 3 (following equation (3.12))

ay*
ao

= Sy >0 (4.40)

Hence we can derive,

ap* _ Mr[ew—cp—uliy—cq]] 99— Sell1—cpl1—ul—uiy] My+ [ir+cyr] My]
ao [Mplir+cr] + My[e [/P*]]

AV
o

4.41)

As explained in section 3.2 .1 .1.1 of Chapter 3, optimum real wage falls and the change
in optimum actual employment is ambiguous with the increase in 8 in RWODC. Thus
change in wage income also becomes ambiguous, that is Y4 % 0 and so as the change in

consumption demand out of wage income, [c,, — ¢; — u[i, — ¢;]]9 -

If wage income rises/falls or remains unchanged with the rise in 6, ¥q % 0, consequently
household demand rises/falls or remains unchanged according as [c,, — ¢;]9g % 0 where
Cw > €. But in presence of undistributed profit income, investment demand

falls/increases or remains unchanged according as, —u[i, — c; ]9 ; 0, where, i,, > c;.

Here shift in net demand that is, [c,, — ¢; — u[i, — ¢;]]9g , due to rise/fall or unchanged

wage income with the rise in 8, becomes ambiguous.

Thus impact of increase in 8 on commodity price which depends on the shift in net
commodity demand, [c,, — ¢; — u[i, — c;]]9¢ (as can be seen from equation (4.41) and

can be explained in terms of three following cases,
L [cy, — ¢z —uliy — cz]]9¢ > 0 when
i) 99 >0andu < [c, — ¢x] /[iw — cx] thatis [c,, — ¢z — u[iy — c]] > 0 or

ii) 99 <0andu > [c, — ¢;]/[iy — crlithatis [, — ¢ —uliy, — ¢]] <0
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Here net demand from wage income increases with the rise 8 and aggregate demand
curve shifts upward. Following (4.40), as supply curve shifts upward with the rise in

6 , (Sg > 0) and further in the above case demand curve shifts upward, the impact on

commodity price is ambiguous in (4.41), that is, C;—I;* % 0.
IL [cy, — ¢z —uliy — cz]] 99 < 0 when

i) 99 < Oandu < [c, — ¢] /[in — ¢ thatis [c,, — ¢z — u[iy — cz]] > 0 or

iii) 99 >0andu > [c, — ] /[in — cxlsthatis [c,, — ¢z —uliy —cz]] <0

In this above case, net demand from wage income falls with the rise 6 implying

[ cw — ¢ —uliy — cz]] 9g < O resulting in a downward shift in aggregate demand

curve. In (4.41) since Sg > 0, commodity price falls, that is, CZ;* < 0.

II. [cy, — ¢z —uliy — cz]] 99 = 0 when
i) 99 = 0andu < [c, — ¢z]/[iy — cx] thatis [c,, — ¢z — u[iy — ¢;]] 2 0or
i)  u=[cy— cgl /[lu — ¢, thatis [c, — ¢ — u[iy, — c]] = 0and 9 = 0

Here net demand from wage income remains unchanged and hence there is no shift in

aggregate demand curve with the rise in 8. Since, Sy > 0, supply curve shifts upward and

in (4.41), — < 0 implying that commodity price falls.

Proposition 5

=  Though in the regime of excess supply of labour with goods market cleared
(RWODC), both monetary and fiscal policies are ineffective, but policies that shift
effort of the workers upward have positive impact on supply of output ,however
impact on employment is ambiguous same as in the simple fixed — price

non - Walrasian model formulated in Chapter 3.

= Here the impact of such policies on price of the commodity is ambiguous.
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= Rise in parameter, 8, has positive impact on output but its impact on aggregate
demand is ambiguous which depends on the factors related to direction of change
in wage income, the fraction of profit income kept undistributed by the firm,
investment propensity of the firm and marginal propensities to consume for wage

and profit earners.

= [f aggregate demand dose not shift at all or shifts downward, commodity price
falls; but if aggregate demand shifts upward, price may rise /fall or remain
unchanged depending on the relative magnitudes of shift in supply and demand

schedule.

= Impact of exogenous shift in effort function on equilibrium output is missing in
IS — LM framework of SNWMM (Benassy (1986)) where wage is not determined

on the basis of efficiency consideration.

Impact of different demand generating policy implementations like rise in money supply,
expansion in government expenditure in RWODC is graphically explained in Figure 4.3
of section 4.5.3. Impact of exogenous shift in effort function on output and price of the

same regime is also represented graphically in Figure 4.4 in section 4.5.4.

44.3 RWODOC in Case of Partial Rigidity of Wage

Actual average cost of labour may involve some fixed costs such as hiring and training
cost, some taxes (labour taxation like specific tax), traffic fees , housing outlays etc.
which are not flexible and hence nominal wage is partially rigid (Lin and Lai (1998)).
These are fixed costs to the firm for employing a worker. Any change in commodity price
would affect real value of the fixed cost and hence real wage becomes sensitive to price.
Thus wage is partially rigid and complete indexation of wage is absent. Since in this IS —
LM model we do not consider the incidence of any tax, it is assumed that the presence of
partial rigidity of wage is due to any of the above factors other than specific tax as
mentioned above. It can be observed that demand management policies are effective in

RWODC when there is partial rigidity of wage and complete indexation is absent.
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The optimization process of the firm in presence of such fixed type costs, ¢ is similar to
that in presence of specific tax in RWODC as explained in section (3.6.2.1) of
Chapter 3.Thus real wage increases and employment falls with the introduction of ¢.
However, in presence of the fixed cost, real wage falls and employment increases with

the increase in price.
Optimum real wage, (W/P)*(p = w(0,P,9), wg<0,wp<0andwy, >0
Optimum actual employment in this case

F'=Y([W/P)" ,+ @]/ [e(W/P)" ,, 0)])
M _ 0 v _
ko™ = (W/PY ) a(6,P,9) (442)

Where, ag 2 0,ap >0 a, <0
Wage income, [(W/P)*(p M,] = 9(6,P,9), 9% 20, 9 =Z0andd, =0
Accordingly, optimum level output produced is specified as,
W = F(E T ([W/PY + ¢] / [e(W/P)",, 0)]) =S (6,P,9) @43
Sp>0,8>0,5,<0
Optimum profit,

ny/p =y, - [(W/P) ,+ ¢ll", (4.44)
Aggregate demand in presence of fixed cost,
Yg = cw [[W/PY L™ 1+ crlllly/P] — w[lly/P]] + iyu My /P]- ¢;r — iyr +€[M/P] + § (4.45)

In this regime price is determined by the condition of equality of supply and demand in

the commodity market. Sales equals demand in the goods market,
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The IS equation implies,
Y= ¢, [[W/P) L]+ culllly /P] — wlilyl /P + tullly/P]= ¢;r — iyr +€[M/P]+§ (4.46)
The money or bond market equilibrium determining optimum rate of interest, implies,
M(Y, 7, P)= MY — M,r + MpP = m (4.47)
From IS and LM curve in (4.46) and (4.47) aggregate demand function can be derived

Y = M [[cy— crl—uliy—cz]] 9(0,P,0)- ¢ a (8,P,p) [crx[1-u]—-ui,]+& [m/Pl+gl— Mp P [iy+c,]+m[iy+c;]
B [1-cq[1-u]-uiy M+ [ip+c,]M,)]

(4.48)

= K,(P, m, 0, 3,p)

Supply of output, Y* = S(8, P, ) ; at equilibrium, P = P*

4.4.3.1 Impact of Increase in Money Supply

From we can derive the impact of increase in money supply on output and

commodity price.

dy* _ SPK(pm

am = Spkgp O (4.49)

Z_: - % >0 (4.50)
Where, Kpm = [1—cn[1—u]—5:LCMri+ [ir+cr1My] >0, Sp>0

Kyp = Myllew= cnl=uliu=call 9p - @ aplenlt-ul+ uiyl— e [m/P**}- Mplirter] _ @51

[1—cr[1-u]—uiy] Mr+ [ir+cr] My]

K,p represents the impact of a change in demand due to change in price, which is
assumed to be negative. However, here this condition is not always satisfied. To get the

sign condition of K,p , let us consider the individual term of the expression in (4.51).
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First of all, we have already seen that in presence of fixed cost both real wage and
employment are sensitive to price where wage income may rise, fall or remain unchanged

with the rise in price, that is, Jp % 0.

Secondly, depending on the value of u, that is whether u % [ew — cul/liv — ¢x] 5

demand from wage income may rise, fall or remain unchanged, according as

[[Cw - Cn] - u[iu - Cn]] 19P % 0

Thirdly, since ¢ imply fixed cost of employing a worker, expenditure on fixed cost
increases as employment increases with the rise in price, ap > 0. Thus profit income
falls affecting both consumption demand of the profit earners in the household and

investment demand of the firm, that is, @ap[c,[1 —u] —ui,] <O.

Fourthly, as Mp > 0, transaction demand for money increases (in liquid form), with rise
in commodity price; at the given level of money supply , speculative demand for money
would fall to maintain money market equilibrium leading to rise in rate of interest. This

would lower investment and consumption demand, thus, Mp[i, + ¢,] < 0.

Finally, with the rise in price, value of money holding or assets falls and the demand from

it falls, € [m/P**] < 0

Since all the terms in the numerator is negative other than
[[cw — ¢z] —uliy — cz]] 9p, that is the change in net demand from wage income is

crucial determining factor of the sign condition of K,p .

In the numerator of the expression in (4.51), if the net demand from wage income falls or
remains unchanged with the rise in price, that is [[c,, — ¢;] —u[iy, —cz]l1 9p < 0 and
since demand from all other sources falls , aggregate demand falls with rise in price, ;

Kop < 0.

But if the net demand from wage income increases, [[c, — ¢;] — u[iy — ¢z]] 9p > 0, in
order to get the condition that change in aggregate demand be negative , K,p < 0, we

need to assume,

@ apleg[1 —ul + uiyl + & [M/P?]+ Mpliy + ;] > My [[c — cz] — uliy — c]] 9p
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Since the magnitude of K,p depends on change in aggregate demand from wage income,

Y in (4.49) and

am

that is [[cy, — ¢] —u[iy — cz]] 9p ] = 0, magnitude of the multiplier,

*

dl:n in (4.50) depends on the sign of

the impact of rise in money supply on price,

[[cw — ¢l —uliy — cz]] 9p, that is on the values of u , ¢, , ¢; , i, and the sign

condition of change in wage income with respect to price, that is, 9p = 0.

4.4.3.2 Impact of Increase in Government Expenditure
The impact of increase in government expenditure can be derived as,

ay* SpK
— =% 5 (4.52)
ayg Sp—Kep

dpP* K(pg
—=—>0 4.53
d g SP_Kq)P ( )

— My
9 [1-cp[1-ul—uiyIMp+ [ir+cr]My)]

Where, K(p

>0,S,>0

K. = Mrllw= cxl=uliu=ca]l 9p — paplen[1-ul+ uiy]- e [/P*?]= Mp[ir+c,] < 0
ep [1-cr[1-u]-uiy|Mr+ [ir+cr]My)]

Here also the sign condition of K,p is not obvious as in the earlier case where we talked
about the impact of change in money supply. It is assumed that K,p < 0. For this we

need to assume,

¢ ap [Cn[l - u] + uiu] + € [m/P*Z] + MP [ir + Cr] > Mr [[Cw - CTL’] - u[iu - Crr]] '9P

Similar to the case of change in money supply, the magnitude of K,p and hence 22 and

dp*
dg

in (4.52) and (4.53) respectively depends on the sign of [[c,, — ¢;] — u[iy, — c]] Ip,

that is on the value of u, the fraction of undistributed profit income and the sign condition

of change in wage income due to change in price , that is 9p = 0.
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Proposition 6

=  [mpact of monetary and fiscal policies are effective in RWODC in the IS — LM
framework in presence partial wage rigidity unlike the similar policy impact in

RWODC with full wage rigidity.

= The magnitude of the policy multipliers depend on the sensitivity of aggregate
demand with respect to price which in turn depends on the condition related to
values of (a) the fraction of undistributed profit income, (b) marginal propensities
to consume for wage and profit earners,(c) investment propensity of the firm and

also on (d) the direction of change in wage income with price.

= Such type of partial wage rigidity is not considered in SNWMM of
Benassy (1986).

The commodity market equilibrium and the impact of various demand generating policies
in the above case of IS — LM model with efficiency wage and partial wage rigidity is

represented graphically in Figure 4.5 of section 4.5.5.

4.5 Graphical Representation

In this section presents the graphical representation of regime classification and efficacy
of different policy implications in each regime of the present model which are then
compared with that of Benassy (1986). The next sub section considers a graphical
representation of complete supply curve and draws the comparison of the present models

with that of Benassy (1986).

45.1 Supply Curve

In the panel (a) of Figure (4.1) the complete shape of supply curve in IS - LM framework
of Benassy (1986) is represented where output, Y and commodity price, P is represented

in vertical and horizontal axis respectively. Here supply curve is denoted by S (P).
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Supply curve with asymmetric price flexibility in Supply curve with asymmetric price flexibility in the
IS — LM model of Benassy (1986) without efficiency present IS — LM model with efficiency wage.

wage.

Figure 4.1 Supply curves in Benassy (1986) and the present IS — LM framework

There are three parts in the supply curve. The vertical part, PA represents the equation
where, P=P, upward sloping, AB when supply  of  output,
Y = F(F'~t (W/P)) = S(P,W), (here price is flexible above P but nominal wage, W
is fixed at the minimum) and horizontal above B when output reaches the Walrasian level

thatis Y = YO,

In panel (b) of Figure (4.1), S () represents the complete shape of supply curve in P — Y

space in the present IS — LM model with efficiency wage.

In the present model, supply of output, Y depends only on parameter 6, the shift

parameter corresponding to the effort function, thatis Y = §(8)

As seen in panel (b) of Figure (4.1), supply curve has two parts. Supply curve has vertical
part, PA where P is fixed at its minimum level, P. This is similar to the shape of the
supply curve at the fixed minimum level of price in Benassy (1986) as shown in panel (a)
of Figure (4.1).When P is flexible above P and since complete indexation of wage exists
due to the presence of efficiency wage in the present model, supply of output is
insensitive to price change (Sp = 0). Supply curve is horizontal above P unlike
Benassy (1986) where it is positively sloped, AB (Sp > 0). Thus positively sloped part
AB of supply curve in Benassy (1986) as represented in panel (a) of Figure 4.1 is not
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feasible in the present model. Moreover due to the presence of efficiency wage,
involuntary unemployment is persistent and hence Walrasian level of output, Y° is not

attainable and hence level of output always lies below Y?°.

4.5.2 Equilibrium in RWDC and Impact of Demand Generating

Policies

If the price is assumed to be fixed at the minimum level, P there is excess supply in both
commodity and labour market that is the firm faces constraint in the commodity market

and the situation is denoted as regime with demand constraint (RWDC).

Panel (a) and (b) in Figure 4.2 represent commodity market equilibrium in RWDC in

IS — LM framework of Benassy (1986) and the present case respectively.
In the present model, aggregate demand and supply curve are denoted as,

Y= K(P,m6,§)=D(P) and Y = §(6) respectively.

Y Ya
A
B &
yo / S(P) T \ A
A XC,
./ R N ©)
Y .., D1P) Y S Dy(P)
Y* ............. B(P) Y* """" B(P)
0 P P 0 P P
Panel (a) Panel (b)

Figure 4.2 Equilibrium in RWDC and shift in demand curve

In RWDC of the present model, since P is at its minimum P ; the supply curve has a
vertical part, PA as shown in panel (b). Equilibrium output, Y* is determined where
demand curve D(P) intersects at the vertical part of the supply curve, S (6).With demand
generating policies, like rise in money supply and government expenditure and fall in

price , demand curve D(P) shifts upward to D, (P), hence optimum output increases from
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Y* to Y*; in panel (b). Moreover in the present IS — LM model with efficiency wage,
increase in 6 may also shift aggregate demand curve upward in RWDC depending on the
condition involving fraction of profit income kept undistributed by the firm, marginal

propensities to consume for wage and profit earners and also on investment propensity.

In the similar regime in IS — LM framework of Benassy (1986), aggregate demand and
supply function are denoted as Y = K(P,m,§) =D(P) and Y = S(P,W) = S(P)

respectively.

Both aggregate demand and supply function is independent of 8 as efficiency wage
consideration is absent in Benassy (1986). As represented in panel (a) of Figure 4.2, at the
fixed minimum price P supply curve has vertical part, PA and equilibrium output is
determined at Y* where demand curve, D(P) intersects at the vertical part of the supply
curve, S (P) similar to the present model. Impact of demand generating policies would
shift demand curve from D(P) to D,(P) and output level increases from Y* to Y*; in panel
(a). Since demand curve is insensitive to 6, scope of the policies that shift effort of the

workers or increase 6 is missing in Benassy (1986).

4.5.3 Equilibrium in RWODC and Impact of Demand Generating
Policies

In Figure 4.3 panel (a) and (b) provide diagrammatic representation of commodity market
equilibrium in RWODC in IS - LM framework of Benassy (1986) and the present model

respectively.

If commodity price is above the minimum level, P, it is flexible (due to the assumption of
asymmetric price flexibility) and commodity market is always cleared. In the present
model there is persistence involuntary due to the presence of efficiency wage. We define
the situation where there is excess supply in the labour market and equilibrium in the

commodity market, as the regime without demand constraint (RWODC).
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In Figure (4.3) aggregate demand and supply curve are denoted as D(P) and S (6)

respectively.

Here, Y = K(P,m,6,§) = D(P) and supply curveis, Y = 5 (6).

Y Y,
A
Yo Yo
Yy 5P T A .
\ ...... Dy (P)
| D(P)
0 P p* P, P 0 P P Py P
Panel (a) Panel (b)

Figure 4.3 Equilibrium in RWODC and shift in demand curve

In RWODC of the present model supply curve has a horizontal part (where output is
insensitive to price in presence of efficiency wage), hence equilibrium P* is determined
at the point where demand schedule, D(P) intersects at the horizontal part of supply
curve, S (8) .Equilibrium output, Y* is determined on the basis of the effort function only

This is shown in panel (b) of Figure 4.3.

With fiscal and monetary policies like rise in m or § demand curve D(P) shifts to D; (P);
as a result equilibrium output remains unchanged but commodity price increases from
P*to P*; as shown in panel (b) of Figure (4.3) .Thus demand generating policies are

effective in the present regime.

The above result can be contrasted to Benassy (1986) given in Panel (a) in Figure (4.3)
where supply curve is positively sloped as supply of output is sensitive to price in

absence of efficiency wage consideration.
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In the similar regime of Benassy (1986), equilibrium price P* and output Y™ is determined
by the intersection of demand curve denoted by Y = K(P,m,§) = D(P) and supply
curve, Y = S(P,W).

In Benassy (1986), with monetary and fiscal policies demand curve shifts upward from
D(P) to D;(P) in panel (a) of Figure (4.3).This raises equilibrium output level from Y* to
Y*, and equilibrium price from P* to P*;. Hence demand generating policies are
effective in the similar regime of IS — LM framework of Benassy (1986) where efficiency

wage consideration is absent.

454  Impact of Exogenous Shift in Effort Function in RWODC

In the present model, aggregate demand schedule, Y = K(P,m,6,§) = D(P) and
supply schedule, Y = § (). As discussed earlier in the theoretical section of the present
study, both demand and supply schedules are sensitive to parameter 6 related to effort of
the workers. Policies that lead to rise in 8 implying upward shift in effort function shifts
supply curve upward (as explained in section 3.2 .1 .1.1 of Chapter 3) but aggregate
demand schedule may shift upward/downward or remain unchanged depending on the
condition related to relative magnitudes of fraction of profit income kept undistributed by
the firm, marginal propensities to consume for wage and profit earners and also on

investment propensity (as explained in section 4.4.1 .2 of the present chapter).

Y A
YO .
Y*, \ S (61)
Y* ........................ : ] . :.'
A
0 P P*, P*; P* P*; P

Figure 4.4 Impact of shift in effort function RWODC
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In Figure 4.4 we represent the commodity market equilibrium in RWODC of the present
IS — LM model and the impact of upward shift in effort function. Y* and P* represent
initial level of equilibrium output and commodity price respectively that are determined

by the intersection of aggregate demand curve, D(P) and supply curve, S (8) in Figure

4.4,

Upward shift in effort function due to any exogenous policy implementation implies rise
in parameter @ to 6;.This shifts supply curve, S (8) upward to S (8,) leading to a rise in
supply of output from Y* to Y™;; again as mentioned above, aggregate demand
curve, D(P) may rise or fall to D(P)g ,and also may remain unchanged at D(P) as shown

in Figure 4.4.

As mentioned above supply of output increases with rise 8 but change in commodity
price is ambiguous and depends on the direction of shift in aggregate demand curve.
Equilibrium commodity price would increase or remain unchanged when aggregate
demand curve shifts upward but falls when demand curve shifts downward or does not
alter. In Figure (4.4), commodity price increases to P*; when aggregate demand curve

shifts upward to D(P)g , and falls to P*, when aggregate demand curve shifts downward

to B(P)gl

Commodity price remains unchanged at P* even when aggregate demand curve shifts
upward (blue coloured demand curve in Figure (4.4)). Again price may fall to P*; when
aggregate demand curve remains unaltered at D(P) but supply curve shifts upward to

S (6,) with the rise in 6.

Since in the IS — LM framework of Benassy (1986) efficiency wage relationship is not

been considered, upward shift in effort function is insignificant.

455 Impact of Demand Generating Policies in Case of Partial Wage
Rigidity in RWODC

The IS — LM framework with efficiency wage is extended assuming partially wage

rigidity where the firm faces certain fixed cost, ¢ for employing a worker. The impact of
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demand generating policies is then tested in RWODC. As argued in the theoretical section
(4.4.3), the supply of output is sensitive to commodity price. Rise in price lowers the real
value of fixed cost, which in turn affects the real wage. Thus supply curve is positively
sloped above the minimum price level, P (where commodity price is flexible) in RWODC

similar to IS — LM framework of Benassy (1986).

Y
A
YO 1
S(P)
Y .
v .. Di(P)
A \ .....
D(P)
0 P P P P

Figure 4.5 Impact of shift in effort function in case of partial wage rigidity in RWODC

Here supply curve is denoted as, Y = S(6,P,¢) = S(P) and

Aggregate demand curve as,Y = K,(P, m, 0, §,¢) = D(P)

In Figure (4.5), S(P) supply curve, which is positive sloped above the minimum price
level, P and D (P) represent the demand curve. Equilibrium Y* and P* are determined by

the intersection of S(P) and D(P).

Both monetary and fiscal policies become effective as upward shift in demand curve
from D(P) to D;(P) increases both the level of output and price to Y*; and P*,

respectively similar to Benassy (1986).

Since the present model fails to attain the Walrasian level of output as there is persistent
level of involuntary unemployment owing to efficiency wage; the third regime in Benassy
(1986) where both commodity and labour markets clear is not relevant in the present
model. Hence equilibrium output Y* is always below the Walrasian level Y° where the

supply curve is horizontal in Benassy (1986).
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4.6 Conclusion

In this chapter an IS — LM model (with Non -Walrasian feature (Benassy (1986)) is
formulated by assuming asymmetric price flexibility and considering efficiency wage
relationship. In the present IS — LM framework two regimes are relevant, i) excess supply
in commodity and labour market (RWDC), ii) excess supply in labour market with goods

market cleared (RWDOC).

For such type of model i) impact of monetary and fiscal policies are considered and
contrasted in each regime with that of both SNWMM (Benassy (1986)) and SEWM
(Solow (1979) and Yellen (1984)), ii) the impact of exogenous upward shift in effort
function are also examined in each regime which is not considered in SNWMM
(Benassy (1986)) as real wage is not determined on the basis of efficiency wage

relationship.

When price is fixed at its minimum level excess supply in the commodity market may
persists and again since real wage is determined on the basis of effort function there is
persistent involuntary unemployment in the labout market. This situation thus represents
excess supply in commodity and labour market or the regime with demand constraint
(RWDC).In this regime the firm faces commodity demand constraint; optimum real wage
is still determined on the basis of efficiency wage relationship but optimum employment
depends both on the aggregate demand prevailing in the economy and the effort level
corresponding to the optimum real wage. The equilibrium output and rate of interest are

determined where both commodity and money market are in equilibrium.

The following are some important results in regard to the impact of monetary and

fiscal policies and also the policies that shift effort of the workers in RWDC.

First of all, in the present IS — LM model, demand generating policies like rise in money
supply and government expenditure and fall in commodity price has positive impact on
output and employment. Thus money is found to be non neutral in the regime with excess
supply of labour and output (RWDC) at the fixed minimum price level. This result
supports SNWMM (Benassy (1986) but contrasts SEWM (Solow (1979) and
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Yellen (1984)) where money is neutral due to complete wage and price flexibility and

scope of excess supply in commodity market is absent.

However the magnitudes of all the policy multipliers in the present model differ from that
of SNWMM (Benassy (1986).Magnitudes of these multipliers in the present case depend
on a condition relating to the values of (a) the fraction of profit income kept undistributed
by the firm, (b) investment propensity of the firm and (c) marginal propensities to
consume for wage and profit earners. Similar multipliers in SNWMM (Benassy (1986))
do not depend on any such condition involving the above factors. This arises because in
the present model marginal propensities to consume for wage and profit earners in the
household are assumed to be different whereas these are assumed to be equal in

Benassy (1986).

Secondly, in the present IS — LM model with efficiency wage, policies resulting in
positive shift in effort function may have positive /negative or no impact on output and
employment. The sign condition of this impact on output depends on the similar
condition as mentioned above involving the values of the factors like (a) the fraction of
profit income kept undistributed by the firm, (b) investment propensity of the firm and
(c) marginal propensities to consume for wage and profit earners. This result contrasts
our simple fixed price non - Walrasian model with efficiency wage in absence of
investment demand of the firm in Chapter 3 where impact of the policies that shift effort
of the workers upward has negative impact on output and employment in the pre labour
taxation situation of RWDC. In the simple fixed - price model with efficiency wage,
exogenous shift in effort of the workers lowers wage income; this affects net
consumption demand out of wage income resulting in a fall in effective demand and
hence output. But in contrast to this, in the present IS - LM model with efficiency wage,
though wage income falls with the upward shift in effort of the workers, net change in
demand due to fall in wage income becomes ambiguous and the sign condition of such
change depends on the condition involving the values of (a) the fraction of profit income
kept undistributed by the firm, (b) investment propensity of the firm and (c) marginal
propensities to consume for wage and profit earners. Hence change in aggregate demand

or output due to rise in 6 also becomes ambiguous and depends on the above factors.
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However policies that shift effort of the workers has no role in the IS — LM framework of

Benassy (1986) where efficiency wage consideration is absent.

Again in the present model, commodity price is assumed to be flexible above the
minimum level and equilibrium in the commodity market prevails. But due to the
presence of efficiency real wage, excess supply in the labour market persists. Thus
regime without demand constraint (RWODC) represents the situation where there is
excess supply in the labour market and commodity market clears. In this regime optimum
price is determined by the intersection of supply and demand. The equilibrium output and
rate of interest are determined where both commodity and money market are in

equilibrium.

The following are the results related to the impact of monetary and fiscal policies and

also the policies that result in exogenous shift of the effort of the workers in RWODC.

First of all, in the present IS — LM model with efficiency wage, both monetary and fiscal
policies are ineffective in this regime. This is due to the fact that, since real wage is fixed
on the basis of efficiency of workers, change in commodity price has no impact on real
wage. Thus employment and hence output is insensitive to price change. Eventually
supply curve has a horizontal part in P —Y space. Any upward shift in aggregate
demand schedule due to demand generating policies like rise in money supply and
government expenditure keep level of output unchanged. However rise in commodity
price crowds out increase in demand due to such policy implementations. This is a
contrast to the impact of similar policy shift in the same regime of the IS — LM model of
SNWMM (Benassy (1986)). In absence of efficiency wage relationship in Benassy (1986)
supply of output is sensitive to price in this regime implying positively sloped supply
curve and hence upward shift in demand schedule due to either monetary or fiscal policy
has positive impact on output and commodity price. As price is flexible upward
(asymmetrically flexible), demand generating policies are ineffective similar to SEWM
(Solow (1979) and Yellen (1984)) where price is assumed to be completely flexible but
the firm faces no commodity demand constraint as in RWODC of the present model.
Secondly, though in the regime of excess supply of labour with goods market cleared,

monetary and fiscal policies are ineffective, policies that shift effort of the workers
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upward have positive impact on supply of output. However, impact of such shift on
aggregate demand is ambiguous and hence change in price of the commodity is also
ambiguous. Thirdly, if aggregate demand dose not shift at all or shifts leftward with
upward shift in effort of the workers, commodity price falls; but if aggregate demand
shifts rightward the change in price depends on the relative magnitude of shift in both
supply and demand schedule. Finally, impact of upward shift of effort of the worker on

employment is ambiguous.

Moreover the present structure of IS — LM model with efficiency wage in RWODC has
been extended assuming partial rigidity of wage rather than complete rigidity. It can be
observed that the firm may face certain fixed costs (such as hiring and training cost, some
taxes (labour taxation like specific tax), traffic fees, housing outlays etc.) for employing a
worker. The real value of such costs fall with rise in price and thus real wage too
becomes sensitive to price. Supply curve in this particular case is positively sloped.
Hence monetary and fiscal policies have positive impact on output and price when real

wage is partially rigid. The results of this extension are summarised as follows;

First of all, demand generating policies like rise in government expenditure and money
supply are effective in the IS — LM framework with efficiency wage in presence of partial
wage rigidity. Secondly, the magnitude of the policy multipliers depend on the sensitivity
of aggregate demand with respect to price which in turn depends on the condition related
to values of (a) the fraction of undistributed profit income, (b) marginal propensities to
consume for wage and profit earners,(c) investment propensity of the firm and also on
(d) the direction of change in wage income with price. Finally, such type of partial wage

rigidity is not considered in SNWMM of Benassy (1986).
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CHAPTER -5
NON - WALRASIAN TWO COUNTRY OPEN ECONOMY
MODEL WITH EFFICIENY WAGE

5.1 Introduction

In Benassy (1986) a simple non — Walrasian two country open economy macro model has
been formulated in which one homogenous good is exchanged, the price of which clears
the world market and wage is exogenously given in each country. In this context the
effects of various policies on the country pursuing them and their repercussion on the
other country has been studied under flexible and fixed exchange rate regimes. The
perusal of the literature suggests that there are some extensions of the efficiency wage
model in a open economy framework like Wilson (1990), Lai (1990,1992,1993) etc, but it
has been observed that there is a dearth in the studies on two country open economy

model in non — Walrasian framework with efficiency wage.

In the present chapter a non- Walrasian two country open economy macro model
(following Benassy (1986)) is reformulated by introducing efficiency wage consideration
in the system. This is done by assuming that real wage is set endogenously on the basis of
efficiency wage relationship only in country 1 (home country), while in country 2
nominal wage is exogenously given in line with Benassy (1986)to keep the analysis
simple. However, commodity price is flexible' and price in each country is determined on
the basis of exchange rate as assumed by Benassy (1986).Impacts of various policies in
the country where such policies are undertaken and their consequence on the other

country has been examined under flexible and fixed exchange rate regimes

Various policies undertaken by country 1 (that assumes efficiency wage consideration)
have certain impact on its own economy as well as on country 2. Whereas, in

Benassy (1986) impact of same policies pursuing by either of the country produce

"Unlike Chapter 4 minimum price cannot be assumed in the present model since the good is homogenous and exchange
rates can change.
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identical results both under flexible and fixed exchange rate, in our model with efficiency
wage consideration in country 1, similar policies undertaken by country 1 and 2 produces
different results. In the present open economy structure, results of different policy
impositions in both the countries are examined under fixed and flexible exchange rate
system and then contrasted with that of Benassy (1986) non - Walrasian open economy

model where efficiency wage consideration is absent.

In the present open economy model with efficiency wage, impact of policies that results
in exogenous shift in effort of the worker in country 1 has significant effect on its own
economy as well as on country 2 in both flexible and fixed exchange rate regimes.Impact
of such shift in effort of the worker is analyzed in the present study, it is noted that such
policies are irrelevant in country 2 where wage is exogenously fixed and efficiency wage

consideration is absent similar to two country open economy model of Benassy (1986).

In the next section, the basic model is constructed. Section 5.3 describes open economy
equilibrium and different policy implications undertaken both in country 1 and 2 under

flexible and fixed exchange rate. Finally section 5.4 draws some conclusion of the model.

5.2 The Model

In the present model two economies are considered in the two countries labeled as 1 and
2 where a unique homogenous output is produced and price of which clears the market in

both the countries.

In each country there is a national market for labour. In country 1 real wage is determined
on the basis of efficiency consideration and in country 2 nominal wage is exogenously
fixed on the basis of Benassy (1986).The internationally traded good is sold at price P; in
country 1 and at price P, in country 2. There are no capital movements within the two

countries.

Let € be the level of exchange rate that is the value of country 2’s money in terms of

country 1’s money .The values of P;and P, are related by,
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P1 = EPZ (51)

Since, it is a single good and single market with an exchange rate market where
currencies of the two countries are exchanged at the rate, €. This market always clear,
either through flexibility of &, in case of flexible exchange rates , or through central

bank’s interventions in case of fixed exchange rate.

The agents of the two countries are firm, household and the government. Since in country
1 real wage and hence employment is determined on the basis of efficiency wage
consideration; in order to trace out the impact of efficiency wage on wage income and
hence on aggregate demand, two classes in the household: wage and profit earners having
different marginal propensities to consume has to be assumed. In the present two country
open economy model, it is assumed that household in both the countries consist of similar
two classes as supported by the literature like Kaldor (1955) (same as in previous two
chapters). Moreover marginal propensities to consume for wage and profit earner are
different for any particular country although respective values of marginal propensities to

consume also vary among the countries.

The behaviour of each agent is explained in following sections.

5.2.1 The Firm

In the present two country open economy structure we assume that firms in country 1
take into account of the efficiency of the workers while determining optimum real wage,
while in country 2 nominal wage is exogenously given. Thus the behaviour of the
representative firm in country 1 and 2 differs unlike Benassy (1986) where wages are

given exogenously in both the countries.

In country 1, the representative firm fixes the level of wage rate by considering

efficiency wage relationship

Yl = Fl(eLl) F,(eLl) >0 . F”(eLl) <0 (52)
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Where, Y;is the output produced; L; and e denote the amount of labour hired by the firm

and worker’s effort respectively in country 1.

As explained in Chapter 3 in section 3.2 .1, effort , e depends on real wage (W /P )and
parameter 6 which effect efficiency of the worker (other than real wage) signifying
access to and quality of health care ,the quality and affordability of education and

training , investment on infrastructure , quality of job environment etc..

Effort function takes the form,

e =e(W,/P,,0) (5.3)
Where e’ =de/d(W;/P;) > 0and e" = d?e/d(W,/P;)?> <0

Since, commodity market always clears; the firm is unconstrained in the commodity
market. And the optimum solution of the unconstrained firm’s problem is similar to that

in section 3.2.1 of Chapter 3°.

It has already been discussed in Chapter 3 that the scope of full employment is absent
when the firm determines real wage considering efficiency wage hypothesis. Thus we
here assume that unemployment is persistent in country 1 due to the presence of
efficiency wage. Here change in nominal price and wage has no impact on output supply,
since optimum real wage in country 1, (W, /P;) is rigid which is determined only on the

basis of effort function and is sensitive only to shift parameter 6.
Thus system of equations in unemployment situation of country 1
Optimum real wage,

(W1/Py) = w1(0), w1 <0 (5.4)

Again optimum employment,

Ly = [F=X (W, /P)/[e((W1/P),0)]D]/[e(W1/P),0)] = a1 (8), a1 20 (5.5

*Here the firm does not have any investment plans unlike Chapter 4.
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And the supply of output,
= Fi(F"7 (Wi /P)/(e(W1/Py),8)) = S1(6) (5.6)

Where, S, >0, Slp1 =0, SlW1 =0

In country 2, since wage is exogenously given there may be either unemployment or full
employment in the labour market. If there is a situation of unemployment, the firm carries
out its neoclassical employment and sales plan if on the other hand full employment

prevails; employment, production and sales are fixed at the maximum level.

The representative firm in country 1 faces simple production function in line with

Benassy (1986),
Y, = F(L2) F'(Ly) >0, F"(L;) <0 (5.7

Where, Y, and L, be the output produced and labour hired by the firm in country 2.

5.2.2 The Household

The consumption demand of the representative household in country 1 and 2 are
generated both by wage and profit earners having positive marginal propensities to
consume, c,,; and ¢, in country 1 and c,,, and c;, in country 2 respectively. Let C;
and C, be the aggregate consumption demand of the household in country 1 and 2.
C;andC, are determined by maximising utility subject to respective budget constraints of
wage and profit earners in the household (as explained in the unconstrained case in

section 3.2 .2 of Chapter 3) in country 1 and 2.
Gy = [ews — cmallWi/Py) Li] = cyaTwr + ¢u¥s — CuaTog + By [M/Py] (5.15)

Cy = [cwz — cr2l[(W2/P) Lyl — cyaTuz + CraVo — CpaTra + + B2 [M/P;]  (5.16)
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5.2.3 Government

Governments in each country levy taxes,t,,;,T,y» On wage earners and T,q, T, on profit

earners in real terms; their demands for output are g; and g, respectively.

The aggregate demand Y% and Y%,in country 1 and 2 respectively are,

Y% = [ews — cmll(Wi/P) L] — cuaTyws + Vi — CmTm + Bo[M/P1] + g1 (5.17)

Y% = [ewz — crallWa/Py) L] — CwotTun + Cra¥a — CraTra + + B2 [M/P] + 91 (5.18)

5.3 Open Economy Equilibrium

The regime with equilibrium in labour market is absent in country 1 due to the presence
of efficiency wage, thus there is only one regime with excess supply of labour. But
country 2 has two regimes depending on whether labour market is in excess supply

(unemployment) or excess demand (full employment).

As stated earlier, the relation of equivalence for price, that is, “law of one price” as stated

in Benassy (1986) can be expressed as,
P1 = EPZ (519)

The definition of balance of payment surplus for country 1 is expressed in terms of the

homogenous good and is denoted as,
B = Yl - Cl — 01 (520)
Surplus of country 1 is however the deficit of country 2.

The equations that determine the non — Walrasian equilibrium in the present open

economy structure are as follows.

Total sales of output on the world market, Y, + Y, is equal to the total demand coming

from households and governments, that is,
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i+ Y, = [cpr— cull(Wi/Py) L] = cyrTwit Cma¥s — CpiTor + Bi[M/Pi] + g1
+[cwa = Cr2][(W2/Py) Lyl — CuaTwat Cra¥o — CpaTrz + Bo [M/P2] + g2 (5.21)

The supply side equations in each country are different in present model where real wage
is determined on the basis of efficiency wage relationship in country 1 while wage is
exogenously given in country 2. However supply side equations are identical in open

economy model of Benassy (1986) where wage is exogenously given in both countries.

The profit maximizing level of output and employment when unemployment situation

prevails in country 2,
Y, = B[R (W,/P,)] (5.22)
L, = F,/"'(W,/P,) (5.23)
If full employment persists in country 2,
Ly, = Loy, (5.24)
Y,=Yn=F (Loz) (5.25)
Where, L, level of maximum employment that is labour supply in country 2.
If we set, S, (P, Wo) = Fo[ By " (Wa/Py)], Szp, >0, Say, <0
The determination of Y, and L, can be summarized as,
Y, =min [S, (P, W), Yy,] (5.26)
L, = Fz_l(Yz) (5.27)

Since unemployment always prevails in country 1 due to the presence of efficiency wage,
scope of full employment is absent. Thus equations representing supply of output and

employment in country 1,
Y1 = 5 (0) (5.28)

L, = F1_1(Y1)/[e ((Wy/Py),0)] (5.29)
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Complete system of the model and the effect of different policy implementations

undertaken by each country are considered under flexible and fixed exchange rates.

5.3.1 Flexible Exchange Rates

In the case of flexible exchange rates in absence of capital movements, the balance of

payment is identical to the trade balance, that is, B = 0.

This transforms the demand - side equation for the output market into two independent

equations
Y1 = [ew1 — ¢ ][(W1/PD)L1] — cw1Twitcm Vs — CriTr + Br [M/P1] +g4 (5.30)
Y, = [cwz — cra][(Wa/Py)La] — CuaTuotCr2Ys — CraTrz + f2 [M/P2] + g2 (5.3

In the system of flexible exchange rate countries are insulated from each other. But
unlike SNWMM (Benassy (1986)), the system of equations in the two countries is not
identical since the firms in country 1 are considering efficiency wage relationship while

the firms in country 2 are not.

Complete systems of equations concerning each country are,

Country 1:
Y =[cw1 — Cm]g(H)Fl_l (Y1) — cwitwit cmVh — CpaTm + B1[M/P1] +94 (5.32)
Yl = Sl (9)519 > 0, SlPl = 0, SlW1 =0 (5.33)

L, = F1_1( Y1)/[e((W1/P1),0) ], s % 0
Wage income, [(W;/P;) L] = 9(9)F1_1 (Y1)
Where, wage cost per efficiency unit,(W; /P;)/[(e(W;/P;),0) ] = g(6)

£:P1/P2
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Country 2:

Yy = (cwa — €n2) Wa/P) F, 7 (Y2) = CuaTwat CuaYo — CraTz + Bo (M/Py) + g, (534)

Y, =min [S,(P, W2 ), Yozl » S2p, > 0,8y, <0 (5.35)
Ly = F, ' (Yy), azp, > 0,05y, <O

Wage income, [(W;/P;) L;] = (W, /P;) F,H(Y,)

€e=P/P,

The basic difference between the two countries lies in the fact that in country 1 real wage
is rigid on the basis of efficiency wage relationship where as in country 2 it is not. Hence
in country 1 output supply is insensitive to change in nominal price and wage but
depends only on parameter 8 that causes exogenous shift in the effort of the workers (as
explained in section 3.5.1 of Chapter 3). Moreover in country 2, rise in nominal price and

wage has positive and negative impact on output supply respectively.

In the present model, increase in price leads to depreciation of the currency.Considering
the unemployment situation, all relevant multipliers are determined and compared with
the similar multipliers in the case of fixed exchange rate.Since the system of equations in
country 1 is different from country 2 in the present model; nature of the policy multipliers
will not be identical in both the countries. In contrast to this, in SNWMM (Benassy
(1986)), the nature of the impact of different policies on demand, production and

employment are identical in both the countries.

However results of different policies under flexible exchange rate without capital

movements are similar to the closed economy.

5.3.1.1 Impact of Keynesian Policies in Country 2

Since the firm in country 2 do not consider efficiency wage relationship, demand
management policies in country 2 are effective which matches with the non — Walrasian

two country open economy model of Benassy (1986). But magnitude of the multiplier
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differs due to the assumption of different marginal propensities to consume for wage and
profit earners. This can be seen as the expansion in government expenditure ( g, ) or fall
in income taxes of wage and profit earners (t,,, , Ty2) in country 2 is derived from (5.34)

and (5.35).

ay, * S

2 — 2P, > 0
ags [1—-c¢y2] S2p, + Cp2
dy- * —C S P

2 — w2 9O2P) < 0
dtw2 [1-cy2]S2p, + Cp2
ay,” — —Cn2 S2pP, <0

Atpz  [1-c¢y2] Sap, + Cp2

apr,* _ Sap,
ags [1-cyz2] Szp, + Cp2
dp,* —Cwz2 S2pP,

dtw2 [1-cy2]S2p, + Cp2

dp,* —Cr2 S2P,

Atgz  [1-cy2]S2p, + Cp2
Here, ¢y = Cnz + [cwz — Cr2] [W2/P,] [F, (2 B)

Cp2 = =[P [M2/P2%] — [cwa — Cra2] [‘Uszz_l(Yz Bl
Where, O)pz =d [WZ/PZ]/dPZ <0

Here demand management policies are effective and as price increases, there is a

depreciation of the currency.

It is obvious that in the above expressions for expansion in government expenditure ( g, )
or fall in income taxes (T, ,Tr2), if We put ¢, = Cpz = ¢y ; the expressions for the
multipliers matches with that of Benassy (1986) where the expressions for the multipliers
are same for the two countries. The multiplier in the two country open economy model of

Benassy (1986)) are as follows,

de * SZPZ

= >0
ag, [1 - CyZ]SZPZ + Cp2
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de * - CyZSZPZ

= <0
dTyZ [1 - CyZ]SZPZ + sz
apr;” 1
2 = >0
dag, [1 - Cy2]52p2 + Cp2

However, we will see shortly while discussing the policy changes in country 1 that the
effect of the policy changes for country 2 will not be identical with that of country 1 for

our proposed model.

Proposition 1

= Under flexible exchange rate, Keynesian Policies are effective in country 2 where

efficiency wage relationship is not being considered.
= [Increase in price leads to depreciation of currency.

= The sign condition of the effect of these policies are same as that of Benassy
(1986) .However, the magnitude of the impact in the present model are different
from Benassy (1986) because of the assumption of different marginal propensities

for wage and profit earners in the household

5.3.1.2 Impact of Income Policies in Country 2

Since in country 2 wage is exogenously fixed, income policies (fall in nominal wage,
dW, < 0) affect optimum level of output and commodity price. This can be derived

from (5.34) and (5.35),

av,* _ llewz =cnz2 1R~ (Y2 )]/P=cp, Saw, =
dWZ [1 - Cyz] SZPZ + Cp2 <

dp; " llewz —cnz IR (2 )]/P + [1-cyz] Sow, >0
dWZ [1 - Cyz] SZPZ + CPZ
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Impact of similar income policies under flexible exchange rate in Benassy (1986) where,
marginal propensities to consumefor wage and profit earners are considered to be equal

can be traced through,

de * - CPZ SZWZ

= <0
aw, [1 - Cyz] SZPZ + Cp2
dPZ * _ [1 - CyZ] SZWZ > 0
aw, [1 - Cyz] SZPZ + cp,

In Benassy (1986) these effects are identical when country 1 undertakes income policies,

as in both the countries wage is exogenously fixed unlike the present model.

In our present model, the impact of income policies on output in country 2 is ambiguous.
This is because with different marginal propensities for wage and profit earners in the
household, fall in wage, lowers wage income and also commodity demand out of it. On
the other hand, fall in wage in country 2 increases its supply of output. Thus downward
shift in demand and upward shift in supply schedule (which is positively sloped where
supply of output is sensitive to price) due to fall in wage leads to fall in commodity price
in country 2 but change in optimum output is ambiguous which depends on the

magnitude of relative shift in demand and supply schedule.

This is a contrast to the impact of similar policy on output in SNWMM (Benassy (1986))
where marginal propensities to consume of the profit and wage earner is same for any
particular country; as a result income policy undertaken by any particular country affect
its supply of output (supply schedule being positively sloped where supply of output is
sensitive to price) via fall in wage, but demand schedule remains unaltered. Thus, income

policy has a positive impact on output and negative impact on price.

However commodity price in country 2 of the present model falls leading to appreciation

of currency similar to SNWMM (Benassy (1986)).
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Proposition 2

=  [mpact of income policy (fall in nominal wage) in country 2 on output would be
ambiguous in contrast to SNWMM (Benassy (1986)) where marginal propensities

to consume of the profit and wage earner is same for any particular country.

=  Such policy implementation lowers commodity price and leads to appreciation

similar to Benassy (1986).

= Magnitude of fall in commodity price due to income policies in the present model
differs from that of Benassy (1986)since marginal propensities to consume for

wage and profit earners in the household are being considered to be different.

5.3.1.3 Impact of Keynesian Policies in Country 1

Impact of Keynesian policies like rise in government expenditure, fall in wage and profit

income taxes in country 1 is derived from (5.32) and (5.33).

le *

=0
dgi
le*
4 _p
dTWl
le*
=0
dTTl'l
dp;* 1
L =——>0
dgi B1lm1/P17]
dp;* -c
1 — — w1l > < O
dtwi B1lm1/P1%]
dpy* —c
1 — — Tl > < 0
dtry B1lm1/P17]

Where, ¢cp, = — [7711/P12]
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In country 1 demand management policies like rise in government expenditure and fall in
wage and profit income taxes become ineffective. Since in country 1, the firm considers
efficiency wage relationship, optimum real wage is determined only on the basis of effort
function and is insensitive to price (as complete indexation of wage exists). Thus
employment and hence supply of output remain unchanged with price change.

Here, S1p, = 0.

Increase in government expenditure or fall in income taxes would increase price, and
create depreciation, but since supply of output is insensitive to price, output and

employment remains unaltered.

However, rise in demand due to demand management policies would be crowded out by

the fall in private consumption.

Proposition 3

= [ncrease in government expenditure or fall in income taxes that is Keynesian
Policies in country 1 would increase price and create depreciation but unlike

country 2 these policies has no impact on output and employment.

= This result is a contrast to SNWMM (Benassy (1986)) where such Keynesian
Policies are effective in both the countries and hence affects output and

employment as neither of the country considers efficiency wage relationship.

5.3.1.4 Impact of Exogenous Shift in effort function in Country 1

Since in country 1, real wage is determined on the basis of efficiency consideration,
income polices (aiming at lowering nominal wage) are inconsistent unlike country 2

where nominal wage is exogenously fixed and such policies are effective.
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In country 1 output supply is sensitive to the parameter 8, representing, access to and
quality of health care ,the quality and affordability of education and training , investment
on infrastructure , quality of job environment etc. Any exogenous change in these factors
would shift effort of the workers. Thus any policy implementation that changes 6 in

country 1 would affect optimum real wage, output and price.

The impact of increase in 8 on output and price in country 1 can be derived from (5.32)

and (5.33); such impact is not operative in country 2 where efficiency wage is not

considered.

A

= $5,6>0

dPl* _ —[1— Cyl ] 519 - [Cw1_ Cﬂ:l]ggpl_l (Yl)]] < 0
de - CP1

Where, Cy, = Cm *+ [ews — ¢l g(H)Fll_l ¥y,

As discussed in section (3.2 .1 .1.1) of Chapter 3, supply of output increases with increase

in 6, S;,> 0, again at the given level of output wage income falls , that is

g@F,™! (Y,) falls. This leads to a downward shift in demand curve where,

[Cwl - Cnl]ge Fl_1 (Y1) <0.

In presence of efficiency wage in country 1, supply of output is insensitive to price and
supply curve is horizontal in P — Y space. Upward shift in supply curve and downward

shift in demand curve with rise in @ increases output and lowers commodity price.

Impact of increase in 8 in country 1 would thus resemble the effect of income policies in
SNWMM (Benassy (1986)) where efficiency wage consideration is absent in both the
countries and there is the assumption of equal marginal propensities to consume for wage
and profit earners. Moreover due to the assumption of equal marginal propensities to
consume of the wage and profit earner in SNWMM (Benassy (1986)) demand is
insensitive to change in wage but supply curve (supply schedule being positively sloped
where supply of output is sensitive to price) shifts upward with the fall in wage leading to

rise in level of output.
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However, the result of the upward shift in effort function differs from the impact of

income policy undertaken by country 2 of the present model. This happens because in

absence of country 2, supply of output is sensitive to price (supply curve is positively

sloped), with the imposition of income policy, supply schedule shifts upward but demand

schedule shifts downward (as marginal propensities to consume of the wage and profit

earners are different).Thus impact of such a policy on output is ambiguous which

depends on the magnitude of relative shift in demand and supply schedule.

Proposition 4

Policies that provide positive shift in effort function are effective in country 1

under flexible exchange rate.

Such policies leads to a upward shift in supply of output but commodity demand
shifts downward due to the fall in wage income which results in lower commodity

price in country 1.
Fall in commodity price leads to appreciation of currency.

This result resembles the effect of income policies (resulting in fall in nominal
wage) in SNWMM (Benassy (1986)), where wage is fixed exogenously in both the
countries and marginal propensities to consume of the wage and profit earners

are assumed to be the same.

The effect of shift in effort of the workers on output in country 1 differs from that
of the effect of income policies in country 2 in the present model where the firms
do not consider efficiency wage relationship but marginal propensities to

consume of the wage and profit earners are different.
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5.3.2 Fixed Exchange Rates

Similar to the flexible exchange rate situation, the firm in country 1 considers efficiency
wage relationship while in country 2 both nominal wage and price are exogenously given
wage is not related to the efficiency consideration. Hence the impact of these policies

would have different impact on the economy in each country.
Under fixed exchange rate system, € is equal to 1.Thus
Pl S PZ S P

Following open economy structure of Benassy (1986), we consider the situations where

unemployment persists in both countries. That is

= F1(F1’_1((W1/P)/(9(W1/P)’9)) = 5, (0)

Y, = Fz[le_l(Wz/P)] = S,(P,W3)
The system of equations in the present structure implies,
i + Y =[ews — cullWi/P) Li] — cyrTwit Vi = CmaToy + By [M1/P] 491 +
[ews = cm][(W2/P) La] = cuaTwat Cr2¥as — CraTaz + B2 [M2/P] + g2 (5.36)
Balance of payment surplus

B =Y — [cw1 — crll(W1/P)Ly] + cp1tw1—Cm¥1 + 1Ty — 1 M1 /Pl — g4 (5.37)

5.3.2.1 Impact of Keynesian Policies in Country 2
Impact of Keynesian policies on output, homogenous commodity price and balance of
payment in country 2 are derived from (5.36) and (5.37)

ay, S
dgz D1+ DZ
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ay,

dag,

ap 1

—= >0

dgz D1+ D2

dB D
=—1 >0

dg2  Di+D;
Where, D1 = C1p and Dz = [1 - CYZ ]Szp + Cop

Impact of Keynesian policies in SNWMM of Benassy (1986) under fixed exchange rate is,

day; S
2 — 2P > 0
dgz D1+ D2
av, S1p
= >0

ng D1+ Dz

ap 1
—= >0
dgz D1+ D2

dB D
— = - >0
dgz D1+ DZ

Where, Dl = [1 - Cyl]Slp + Cip
D, = [1 = ¢y, |Sop + c2p

Impact of Keynesian policies in country 2 has positive impact on its own output but fails
to affect the output level in country 1 where real wage is fixed on the basis of efficiency
wage and supply of output is insensitive to price as explained in case of flexible exchange
rate in section 5.3.1.Price of homogenous good increases under fixed exchange rate and
balance of payment improves. This is a contrast to SNWMM of Benassy (1986) where
Keynesian policies undertaken in either of the country affects the output level of both the
countries.Such policy implementation in country 2 raises price of homogenous good and

improves balance of payment measured in terms of country 1.
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Proposition 5

= Keynesian policies are effective in raising own country’s output in fixed exchange
rate for country 2 where efficiency wage is not being considered, but does not
affect the output of country 1 where real wage is set on the basis of efficiency
wage consideration. This is a contrast to SNWMM of Benassy (1986) where
Keynesian policies undertaken in either of the country affects the output level of

both the countries.
= Under fixed exchange rate, price of homogenous good increases.

» Balance of payment measured in terms of country limproves with the Keynesian

policies in country 2.

5.3.2.2 Impact of Income Policies in Country 2

Impact of income policies (fall in nominal wage, dW, < 0) in country 2 under fixed

exchange rate can be derived from (5.36) and (5.37).

ap _ [lc,, —cn2 IF2 ' (Y2)1/P + [1- ¢y, 1S2w, >0

aw, D1+ D,

av, _ llewz =z 1R (Y2)1/P— [[1-cy, ] S2p+ c2p+ €1P ] Saw, >0
dw, D1+ D, <
ay;

2h

dw,

dB __ Diflc,, —cr2 IF2 7 (¥2)1/P + [1- ¢y, 1Saw, >0

aw, D1+ D,

Here income policies undertaken by country 2 lower homogenous commodity price in
both the countries which are same but impact on its own output level is ambiguous. This
depends on the relative magnitude of the shift in demand and supply schedule due to
similar reason as explained earlier in case of flexible exchange rate in section (5.3.1.2).

However level of output in country 1 remains unchanged since real wage is fixed on the
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basis of efficiency wage creating complete indexation of wage and hence change in price
due to fall in nominal wage in country 2 does not affect supply of output in
country 1.Balance of payment in country 1 is also adversely affected since supply of
output remains unchanged and commodity demand increases due to fall in commodity

price.

Impact of income policies in the present model differs from that of SNWMM, Benassy
(1986) where income policy undertaken in a particular country increases its own output
(under the assumption of equal marginal propensity to consume of the wage and profit

earner) but has negative effect on output and balance of payment of the foreign country.

Proposition 6

=  [mpact of income policies (fall in nominal wage) on output level in country 2 is
ambiguous and depends on the relative magnitude of the shift in demand and

supply schedule.

= Quitput level in country I remains unaltered with such policy implementation.

= With the imposition of income policies in country 2, commodity price which is

same in both the countries falls under fixed exchange rate.

®  Balance of payment measured in terms of country 1 is adversely affected with

income policies in country 2.

5.3.2.3 Impact of Keynesian Policies in Country 1

Under fixed exchange rate, impact of Keynesian policies (like rise in government
expenditure or fall in income taxes) undertaken by country 1 are determined from (5.36)

and (5.37).
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ay,

dg,

dapP 1

— = >0

dgl D1+ D2

ay

dgl D1+ DZ

ap _ ~[[1=cna = lewa— cralWa/PIR (v, )] | Sap+ lewa— cral @, B (v, )1 + Balmiz/P2]] <0
dgl o D1+ Dz

In contrast to SNWMM (Benassy (1986)) impact of Keynesian policies in country 1 fails
to affect its own output but has positive impact on output level of country 2 via rise in
commodity price of the homogenous good which is same for both the countries under
fixed exchange rate. But similar to Benassy (1986) Keynesian policies has negative

impact on balance of payment; though the magnitude of such effect differs.

Proposition 7

=  Keynesian policies undertaken by country 1 are not effective in raising own
countries output in fixed exchange rate for country 1 where efficiency wage is

being considered, similar to the case of flexible exchange rate.

= Such policies increase price of the homogenous good produced and transacted in

both the countries under fixed exchange rate.

= Since in the fixed exchange rate system commodity price is same in both the

countries, output of country 2 increases.

= This worsens the balance of payment situation measured in terms of country 1
which fails to increase its own output while output in country 2 (where efficiency

wage relationship is absent) increases via price rise.
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5.3.2.4 Impact of Exogenous Shift in Effort Function in Country 1

Under fixed exchange rate, impact of policies that increase @ (that shifts the effort of the
workers up) would affect output in country 1 and also that of country 2 via change in

price of the homogenous good.

Since optimum real wage in country 1 is determined on the basis of efficiency
consideration, which depends only on the shift parameter of the effort function, 6. Effect

of policies that result in rise in 8 is derived from (5.36) and (5.37).

av;

E = Sl@ > 0

ap - [1-cn1 = [ewi— cm] 9(O)F' 7T Y, )] S,9 + [ewi— cm1l gy Ft 1 <0

ae D1+ D,

ay, _ ~[l[1=cm — [ewi— cr1] 9O (Y )] S, + [ewi— il Gg FL ™ (V) 1S,p] <0
ao D1+ D,

dB [[1-cn1 = [cwi— cn1] 9(O) FL"* (Yl)]519+99 Fi7t (Y,)] D2 >0

ae D1+ D,

From the above results it is clear that increase in 8 would shift the effort of the workers
up in country 1 which lowers the efficient real wage putting positive impact on the supply
of output in country 1.Rise in 6 also has negative impact on commodity demand via fall
in wage income. But since supply schedule is horizontal in P — Y space, supply of output

is insensitive to price (S;, = 0)), upward shift in supply and downward shift in

demand schedule leads to a rise in optimum level of output in country 1.This has negative
effect on commodity price of homogenous good under fixed exchange rate which in turn

lowers the level of output in country 2 and improves balance of payment in country 1.

It is interesting to note that impact of rise in 8 on output and price resembles to that of the
effect of income policies (that lowers nominal wage) in SNWMM (Benassy (1986)).This
happens as in Benassy (1986) even though efficiency wage is not been considered, due to

the assumption of equality of marginal propensities to consume of wage and profit
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earners, commodity demand schedule remains unaltered but supply schedule shifts

upward with fall in wage, resulting in a rise in output.

Impact on output in the present case however differs from income policies undertaken in

country 2 of the present model .This is because in country 2, in absence of efficiency
wage consideration, supply schedule is positively sloped (S,, > 0), and the impact on

output becomes ambiguous when income policies produce downward shift in demand (as
marginal propensities to consume of wage and profit earners differ) and upward shift in

supply schedule.

Proposition 8

= Impact of policies that result in upward shift in effort function in country 1 has

positive impact on its own output.

= Price of the homogenous good under fixed exchange rate falls.
= This has negative impact on output in country 2 under fixed exchange rate.
»  Balance of payment measured in terms of country 1 improves.

= These results resemble the effect of the income policies (that lowers nominal
wage) in Benassy (1986) but the effect differs from income policies undertaken in

country 2 of the present model.

5.4 Conclusion

In this chapter of the thesis, a simple non - Walrasian two country open economy macro
model with efficiency wage is formulated following Benassy (1986).However in contrast
to Benassy (1986) where wage is exogenously fixed in both the countries, here real wage
is set by efficiency wage consideration in country 1 (home country) whereas in country 2

wage is exogenously given. The efficacy of different policy implications are then
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examined under the cases of i) flexible and ii) fixed exchange rate in both the countries
as compared to Benassy (1986).Most interestingly the impact of policies leading to shift
in the effort of the workers in country 1 are also being studied under fixed and flexible
exchange rate. Such policy implementations will not be taken into account in country 2 of
the present model where efficiency consideration is missing, similar to Benassy

(1986).The impact of different policies are described below.

In case of flexible exchange rate in country 2, first of all, Keynesian Policies has
positive impact on outputwhere efficiency wage relationship is not being considered. This
increases commodity price which leads to depreciation of currency similar to Benassy
(1986).The magnitude of the impact of these policies and price change in the present
model are different from Benassy (1986)as marginal propensities for wage and profit
earners in the household are assumed to be different in contrast to Benassy (1986).
Secondly, the impact of income policies under flexible exchange rate (leading to fall in
nominal wage) in country 2 on output in the present model is ambiguous. This is a
contrast with Benassy (1986) where similar policies have positive impact on output. This
result occurs because of the assumption of common marginal propensities to consume of
the wage and profit earner in Benassy (1986).Finally, such policy implementation lowers

commodity price and leads to appreciation similar to Benassy (1986).

In case of flexible exchange rate in country 1, first of all, increase in government
expenditure or fall in income taxes that is Keynesian Policies increases price and create
depreciation but unlike country 2 these policies has no impact on output and
employment. This result is a contrast to SNWMM (Benassy (1986)) where such
Keynesian Policies are effective in both the countries as neither of the country considers
efficiency wage. Secondly, since the firm in country 1 sets real wage taking into account
efficiency of workers, policies that shift effort of the workers upward affect output and
price level. Such policies lead to upward shift in supply of output but commodity demand
shifts downward as wage income falls due to such shift. This lowers commodity price,
leading to appreciation of currency under flexible exchange rate in country 1. Finally, the
result related to upward shift in effort of the workers in country 1 of the present model

resembles to the impact of income policy (resulting in fall in nominal wage) in SNWMM
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(Benassy (1986)) in SNWMM where wage is fixed exogenously and marginal propensities
to consume of the wage and profit earners are same. However, the result of the upward
shift in effort function differs from the impact of income policy undertaken by country 2
of the present model where the firms do not consider efficiency wage but marginal

propensities of wage and profit earners are assumed to be equal.

In case of fixed exchange rate in country 2,where wage is fixed exogenously,
first of all, Keynesian policies are effective in raising own country’s output under fixed
exchange rate, but does not affect the output of country 1where real wage is set on the
basis of efficiency wage consideration. This is a contrast to SNWMM of Benassy (1986)
where Keynesian policies undertaken in either of the country affects the output level of
both the countries. Secondly, such policy implementation in country 2 raises price of
homogenous good and improves balance of payment measured in terms of country 1.
Finally, impact of income policies (fall in nominal wage) on output level in country 2 is
ambiguous and depends on the relative magnitude of the shift in demand and supply
schedule. Output level in country 1 remains unaltered with such policy implementation.
With the imposition of income policies in country 2, price of the homogenous good falls
under fixed exchange rate and balance of payment measured in terms of country 1 is

adversely affected.

In case of fixed exchange rate in country 1, first of all.Keynesian policies are not
effective in raising its own countries output in fixed exchange rate. This result is also
same as in the case of flexible exchange rate. Secondly, these policies increase price of
the homogenous good produced and transacted in both the countries under fixed
exchange rate. In the fixed exchange rate system, since there is a unique price of the good
in both the countries, output of country 2 increases. This worsens the balance of payment
situation which is measured in terms of country 1 as these policies fail to increase its own
output while output in country 2 (where efficiency wage relationship is absent) increases
via price rise. Similar to the present case, in SNWMM, (Benassy 1986) balance of
payment worsens with the Keynesian policies in country 1 under fixed exchange rate,
where output of country 2 increases along with its own output as none of the two

countries considered efficiency wage relationship. Thirdly, impact of policies that result
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in upward shift in effort function in country 1; (a) has positive impact on its own output
but commodity price under fixed exchange rate falls, (b) has negative impact on output
level of country 2 under fixed exchange rate ,(c) improves the balance of payment
measured in terms of country 1. Finally, the impact of shift in effort function in country 1
resembles to the effect of income policies (that lowers nominal wage) in SNWMM
(Benassy (1986)) but differs from income policies undertaken in country 2 of the present

model.
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CHAPTER -6

SUMMARY AND CONCLUSIONS

Summary and Results

In the present thesis, an attempt has been made to study efficiency wage analysis in a
non — Walrasian framework. It has been observed that in the static standard efficiency
wage models (SEWM) the scope of any disequilibrium in the commodity market is being

avoided assuming complete price flexibility.

Moreover, it has also been seen that under the assumption of fixed wage and commodity
price in the standard static non - Walrasian (SNWMM) or so called disequilibrium
framework (Patinkin (1956, 1965), Clower (1965), Barro — Grossman (1971), Malinvaud
(1977), Benassy (1982, 1986) etc.) different unemployment regimes evolve depending on
various demand and supply situations in commodity and labour market such as, 1)
Keynesian Unemployment (KU), having excess supply in both commodity as well as
labour market, ii) Classical Unemployment (CU), with excess supply of labour and
excess demand for goods, iii) Repressed Inflation (RI) having excess demand for both
goods and labour. Though based on non — Walrasian framework, Picard (1995) has
considered a simple overlapping generation model with efficiency wage and tested the
impact of fiscal policy, it has been observed that none of the standard static non —
Walrasian macro models or SNWMM as mentioned above take into account of the fact
that there may be some endogenous relationship between efficiency of the workers and

their wages; rather they take wages as exogenously given or linked to price.

The present study thus integrates the two literatures; SEWM and the SNWMM by
formulating a static non - Walrasian model where commodity price is assumed to be
either exogenously fixed or asymmetrically flexible in line with SNWMM of
Benassy (1986) but real wage is determined on the basis of efficiency wage relationship
as in SEWM of Solow (1979). This generalizes both the standard efficiency wage

literature where commodity price is no longer completely flexible and also static non -

168



Walrasian macro framework where real wage is determined on the basis of efficiency
wage consideration rather than exogenously fixed. The impact of different policy

implementations are then examined and compared to that of SEWM and SNWMM.

Chapter 1 being the introduction, Chapter 2 discusses the survey of the existing literature.
Then in subsequent chapters the following three dimensions of the problem have been

carried out in the proposed generalized structure.
The first problem of the study is divided into two broad parts.

The first part stems from the following observation. It has been observed that in SEWM
of Solow (1979), Yellen (1984) etc. commodity price is assumed to be perfectly flexible.
Hence they do not allow the possibility that there may be lack of commodity demand at
the exogenously fixed prices and the producer in fact may take the constraint into account
while setting the optimum real wage and employment. At the same time the existing
literature on static non — Walrasian macro model does not take into account that the firm
can set real wage considering efficiency wage relationship. Thus a simple generalized
model has been formulated where commodity price is assumed to be fixed in line with
non - Walrasian model of Benassy (1986) and real wage is determined on the basis of
efficiency wage consideration following SEWM (Solow (1979)). Further, in the present
framework we assume that, other than real wage, effort of the workers also gets affected
by a shift parameter. Shift in such a parameter may be due to change in any one or more
than one of the exogenous factors like access to and quality of health care, the quality and
affordability of education and training, investment on infrastructure, quality of job

environment etc..

Since the aim of the present thesis is to generalize the non — Walrasian model where firm
sets real wage by taking into account efficiency wage relationship, it is likely that, effect
of such operation by the firm will in the first instance have an impact on wage,
employment and hence on wage income and thereby it will affect aggregate demand in
the economy. Thus in order to trace out the impact of efficiency wage on wage income
and hence on aggregate demand, we introduced two classes in the household: wage and

profit earner having different marginal propensities to consume as supported by the
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literature like Kaldor(1955) ,which is a contrast to Benassy (1986) where marginal

propensities to consume for wage and profit earner are considered to be equal.

Such generalised model contradicts SEWM (Solow (1979)) where commodity price is
flexible rather than fixed and also SNWMM (Benassy (1986) where wage is exogenously
fixed and not determined on the basis of efficiency wage consideration. This model then
tries to 1) examine different classical and Keynesian policy implications which are
compared with that of Benassy (1986) and ii) examine the impact of the policies that
result in exogenous shift in effort function; relevantly such policy implication is missing

in SNWMM.

The second part has been motivated by the following facts .We find that a number of
studies based on standard efficiency wage framework (Yellen (1984), Johnson and
Layard (1986), Shapiro and Stiglitz (1984) and Pisauro (1991) etc.) examine the impact
of incidence of pay roll taxes such as labour taxations (ad valorem tax (wage tax) and
(specific tax (employment tax)). However, while studying the effect of these policies; the
authors did not take into account of the possibility that the firm may face commodity
demand constraint at the exogenously given price. Thus, there is enough scope to revisit
the impact of these taxation policies in the generalized model as proposed above.
Relevantly, it may be mentioned that the effect of such labour taxations have not been

observed in the models with standard non - Walrasian framework.

Based on this observation, a fixed - price non —Walrasian model with efficiency wage are
extended introducing pay roll taxes such as ad valorem and specific tax. These models
would help to 1) investigate the role of ad valorem and specific tax that is pay roll taxes in
non — Walrasian framework, ii) observe how the impact of such taxations on optimum
solutions in the present set up differ from that of SEWM (specifically of Yellen (1984)
having same properties of the effort function as that of the present model), iii) identify the
impact of classical and Keynesian policy measures in presence of ad valorem and specific
tax and iv) explain how the impact of the policies that result in exogenous shift in effort
function as studied in the first part of the problem as mentioned above, gets affected with

the introduction of these taxes. The whole study is presented in Chapter 3.
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The second problem evolves from study related to the existing non — Walrasian IS — LM
framework of Benassy (1986) where both nominal wage and price are assumed to be
asymmetrically flexible implying that prices are flexible upward but rigid downward.
Assumption of asymmetric price flexibility has been considered to be more realistic, as it
is widely accepted that prices display some downward rigidity but in the case of excess
demand they will increase until excess demand has disappeared. Here excess demand that
is consumer rationing will not appear on the goods market. Hence one can observe three
relevant regimes in IS — LM model of Benassy (1986), 1) excess supply in commodity and
labour market, ii) excess supply in labour market with goods market cleared, iii) both the
markets clear. However, it is clear that efficiency wage consideration is absent in the
IS — LM model of Benassy (1986). Hence, one can reconsider this non — Walrasian
IS — LM model where the firm sets the real wage taking into account efficiency wage

relationship.

An IS — LM model is thus formulated by allowing the non -Walrasian model of
Benassy (1986) involving asymmetric price flexibility to incorporate efficiency wage
relationship. However, due to the similar reason as explained in Chapter 3; in the present
IS — LM framework with efficiency wage, the household consists of two representative
classes, wage and profit earners having different marginal propensities to consume. The
firm distributes a part of its income to the profit earners and the undistributed part is
retained for investment purposes. Taxes in any form are omitted in this particular

structure in line with Benassy (1986) non — Walrasian IS — LM framework.

Such IS- LM framework intends to 1) consider the impact of monetary and fiscal policies;
results are then contrasted with that of both SNWMM (Benassy (1986)) and SEWM
(Solow (1979) and Yellen (1984)).ii) explore the impact of the policies that result in
exogenous shift in effort function; the obtained outcome is then compared with similar
policy shift in the framework of the fix price setting as studied in Chapter 3. However,
policies that shift effort of the workers has no role in the IS — LM framework of Benassy
(1986) where efficiency wage consideration is absent and iii) construct an extended
model by assuming partial wage rigidity when the firm faces certain fixed costs (such as

hiring and training cost, traffic fees, housing outlays etc.) in line with Lin and Lai (1998)
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for employing a worker; here the impact of different policy implications are also been

studied. The second problem is considered in Chapter 4.

The third problem deals with the simple non — Walrasian two country open economy
macro model of Benassy (1986). In such a model one homogenous good is exchanged,
the price of which clears the world market and wage is exogenously given in each
country. In this context the effects of various policies on the country pursuing them and
their repercussion on the other country has been studied under flexible and fixed
exchange rate regimes. However, while framing such model Benassy (1986) did not
introduce efficiency wage relationship. Again there are some extensions of the efficiency
wage model in a open economy framework like Wilson (1990), Lai (1990, 1992,1993)
etc, but it has been observed that there is a dearth in the studies on two country open

economy model in non — Walrasian framework with efficiency wage.

Hence a possible extension of the non — Walrasian two country open economy model of
Benassy (1986) is performed by assuming that the real wage is set by the firm
endogenously on the basis of efficiency wage relationship. To keep the analysis simple it
is assumed that, only the firms in country 1 determine real wage on the basis of efficiency
wage relationship whereas in country 2 wage is exogenously fixed. Price of the
homogenous commodity in each country is determined on the basis of exchange rate.
Since in country 1 real wage and hence employment is determined on the basis of
efficiency wage consideration; in tune with the previous chapters in order to trace out the
impact of efficiency wage on wage income and hence on aggregate demand, two classes
in the household: wage and profit earners having different marginal propensities to
consume is assumed. In the present two country open economy model, it is assumed that
household in both the countries consist of similar two classes as supported by the
literature like Kaldor (1955) (same as in previous two chapters). Moreover marginal
propensities to consume for wage and profit earner are different for any particular
country although respective values of marginal propensities to consume also vary among

the countries.

In this open economy structure, i) the efficacy of different Keynesian and income policy

implications in both the countries are examined under flexible and fixed exchange rate,
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i) moreover in country 1 where efficiency wage consideration is present, whether
policies undertaken by this country leading to exogenous shift in effort of the workers has
strong impact on the global economy is being thoroughly investigated. It is clear that
impact of such policy implementation cannot considered in country 2 where efficiency

wage relationship is absent. Chapter 5 carries out the whole study.

There are some concluding remarks on the basis of the whole study. These are

presented elaborately as following:

In Chapter 3 and in the first part which deals with the construction of the proposed
generalized fixed - price non — Walrasian model with efficiency wage as discussed above,
it has been observed that the firm may or may not face constraint in the commodity
market while determining optimum real wage and employment. However, in both the
cases the firm sets optimum real wage at the point where effort elasticity with respect to
real wage is equal to unity (that is Solow Condition holds). Real wage as determined on
the basis of efficiency wage relationship is set above the Walrasian level. Thus excess
demand or equilibrium in the labour market is absent and excess supply in the labour
market is persistent in the present framework .Though in the unconstrained case
employment solely depends on effort function ,in the constrained situation ,optimum
employment is determined both on the basis of effort function and the prevailing level of
effective demand in the economy. Hence in our present framework only two regimes are
found to be relevant that is, i) equilibrium or excess demand in the commodity market
with excess supply in labour market (RWODC) and ii) excess supply of commodity and
labour (RWDC).The third regime of Benassy (1986) that is Repressed Inflation (RI)
having excess demand for both goods and labour is not consistent in the present non —

Walrasian set up with efficiency wage.

The following conclusions are derived from the basic fixed — price non —Walrasian

model with efficiency wage in RWODC and RWDC;

In RWODOC, first of all, the firm is unconstraint in the commodity market and can freely
determine optimum solution of real wage using profit maximisation problem similar to

SEWM of Solow (1979). Optimum real wage, employment and supply of output depend
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only on the shift parameter 8 relating to effort function. Secondly, classical measure of
lowering real wage via exogenous shift in nominal price is ineffective since output is
insensitive to price change because of prevalence of complete indexation of wage due to
fixed efficiency wage .This result contrasts the CU regime of SNWMM of Benassy (1986)
where the similar policy impact has positive impact on output and employment. Thirdly,
policies resulting in the exogenous upward shift of effort function (resulting in increase in
parameter 8) lowers optimum real wage and hence the minimum wage cost per efficiency
unit (MC) corresponding to new effort function falls. To maintain optimality condition,
marginal productivity of employment in efficiency unit (MP,;) has to be lowered leading
to rise in employment in efficiency unit (eL). As effort of the workers (e) has already
increased with upward shift in effort function, actual employment (L) increases/falls or
remains unchanged according as, magnitude of rise in eL % magnitude of rise in e. Thus
effect of upward shift in effort function on employment is ambiguous; however, such

policy implication is missing in SNWMM.

In RWDC, first of all, the firm is constraint in the commodity market, optimum real
wage still depends on shift parameter 6 relating to effort function similar to RWODC but
optimum employment is sensitive both to the prevailing effective demand and parameter
6. Resulting unemployment is higher in RWDC which arises both due to demand and
efficiency effect as compared to RWODC where only efficiency effect works. Again it is
clear that, level of unemployment in RWDC is higher than both that of the KU regime of
SNWMM (Benassy (1986)) where only demand effect is prevalent and SEWM (Solow
(1979)) where only efficiency effect works. Secondly, based on the short side rule,
supplies of output is determined by the prevailing effective demand and hence demand
management policies like increase in government expenditure and fall in income taxes
has positive impact on output and employment but the magnitude of these policy
multipliers are sensitive to the properties of the effort function. This result can be
contrasted with the result of the KU regime of SNWMM (Benassy (1986)), where
magnitudes of the policy multipliers related to increase in government expenditure and
fall in income taxes are not sensitive to the properties of effort function. Finally, policies
leading to exogenous increase in effort of the workers, lowers optimum real wage but at

the same time effort of the workers increases. However, in RWDC, since at the given
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price, supply of output is determined on the basis of commodity demand and hence
employment in efficiency unit (eL) is fixed. Thus at the given (el), as e rises , actual
employment, L falls. Both fall in real wage and employment due to rise in 6 , leads to
fall in wage income. Since it is assumed that marginal propensity to consume for the
wage earner is larger than that of the profit earner in the household, aggregate demand
and hence output falls with the fall in wage income; this result differs from that of the
similar policy implementation in RWODC where output level increases and impact on

employment is ambiguous as explained earlier.

The findings of the fixed — price non —Walrasian model in presence of ad valorem and

specific tax as studied in the second part of chapter 3 are discussed below.

In RWDOC, imposition of ad valorem tax, first of all, keeps optimum real wage
unchanged which still depends only on parameter 6; this happens due to the fact that,
even in the post tax situation real wage is determined at the point where effort elasticity
with respect to real wage is equal to unity (Solow condition still holds) similar to the pre
tax situation in the same regime. Again with the imposition of ad valorem tax, marginal
cost curve shifts upward, and in order to maintain the optimality condition marginal
productivity of employment in efficiency unit (MP,;) increases. Thus employment in
efficiency unit (eL) falls, and as optimum real wage remains unchanged, the
corresponding effort level e too does not alter. Again since (eL) falls but e remains
unchanged, actual employment level L falls. Relevantly, it may be mentioned that in
Yellen (1984) also imposition of the ad valorem tax keeps optimum real wage unchanged
but employment falls. But in Yellen (1984) commodity demand constraint will never
appear due to the assumption of complete price flexibility, whereas in our present case
the existing level of fixed commodity price is such that there is no such commodity
demand constrain. Secondly, with the imposition of ad valorem tax, wage earners get
adversely affected as wage income falls but impact on profit income is ambiguous.
Thirdly, impact of the policies that shift effort function upward in RWODC in presence of
ad valorem tax is similar to that of the pre -tax situation. Finally, classical measure of
lowering real wage via exogenous shift in nominal price is still ineffective similar to the

pre -tax situation; this is because even after the imposition of ad valorem tax optimum
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post tax real wage depends only on parameter 8 and is insensitive to price change where

complete indexation of wage persists even in the post - tax situation.

Similarly in RWDC due to imposition of such ad valorem tax, first of all, real wage is
still determined at the point where elasticity of the effort function is equal to unity similar
to the pre - tax situation. As a result real wage and hence effort of the workers, e remains
unaltered. Since in this regime with commodity demand constraint, output produced is
equal to the prevailing effective demand, (following short side of the market rule of
Benassy (1986)), employment in efficiency unit (eL) as determined by the commodity
demand prevailing in the economy is given and actual employment, L will also remain
unchanged. Thus at the given level of effective demand, increase in ad valorem tax keeps
optimum real wage and employment unchanged and hence wage income also remains
unaltered. Here profit earner bears entire burden of the tax and hence the consumption
demand out of profit income falls leading to fall in net effective commodity demand and
hence output and employment. There is a dearth in the studies in SEWM (Yellen (1984))
or SNWMM (Benassy (1986)) dealing with the impact of labour taxation like ad valorem
tax on commodity demand and leading to the conclusion that changes in commodity
demand (due to imposition of such tax) can in turn affect optimum employment solution.
Secondly, imposition of ad valorem tax in SEWM or RWODC has similar effect on real
wage, output and employment; but as explained earlier such results in SEWM or RWODC
is solely due to efficiency effect and not demand effect whereas in RWDC of the present
model the result occurs both due to demand and efficiency effect. Thirdly, policies that
produce upward shift in effort function lower real wage and employment leading to fall in
wage income in RWDC as explained in pre -tax situation. Consumption demand created
out of wage income falls. Again, tax expenditure of the firm too falls with the fall in
wage income which in turn increases profit income and hence the commodity demand
arising out of it. Thus impact of upward shift in effort function on effective demand is
ambiguous and depends on the relative magnitudes of the ad valorem tax imposed and the
marginal propensities to consume for wage and profit earners. Finally, demand
management policies like increase in government expenditure and fall in income taxes

has positive impact on effective demand for output and employment; further wage
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income increases with the rise in employment as efficiency real wage is fixed and profit
income increases with rise in output. But again in presence of ad valorem tax, rise in
wage income lowers profit income via rise in tax expenditure. Here responsiveness of net
savings of the household with respect to income is positive but its magnitude depends on
value of the ad valorem tax and parameter 6 related to effort function. The magnitude of
government expenditure and income tax multipliers too depends on these factors. This is
a contrast to SNWMM (Benassy (1986)) where magnitude of such policy multipliers

depends only on marginal propensity to consume.

Imposition of the specific tax in the fixed — price non —Walrasian generalised model
with efficiency wage implies that in RWODC, first of all, optimum real wage is
determined at the point where effort elasticity with respect to real wage is less than unity
that is Solow condition no longer holds. Since specific tax is a kind of fixed cost of
employing a worker, the firm wants to increase efficiency of the works in order to
neutralize the fixed cost. To do so, the firm has to increase real wage. Thus the firm no
longer operates at the minimum level of MC; but is set at a higher level. In order to
maintain optimality condition, MP,; has to increase and hence optimum employment in
efficiency unit (eL) falls. Moreover, imposition of specific tax increases real wage which
in turn increases effort level, e of the worker. The resulting effect will be, a fall in actual
employment, L. Thus optimum post tax real wage increases and employment falls similar
to SEWM of Yellen (1984). Secondly, impact of imposition of specific tax on wage
income is ambiguous as post tax real wage increases and employment falls; since
movement of wage income is ambiguous, impact on profit income is also ambiguous.
Thirdly, impact of the policies leading to upward shift in effort of the workers, is similar
to that of the pre - tax situation. Finally, since optimum real wage depends on the real
value of specific tax, any rise in exogenously given price will affect real wage. Here post
tax real wage is sensitive to price and complete indexation of wage is absent in presence
of specific tax. Thus classical measure of lowering real wage via rise in commodity price

becomes effective.

With the imposition of the specific tax in RWDC, first of all, optimum real wage is set at

the point where effort elasticity with respect to real wage is less than unity. Due to the

177



similar reason as discussed in case of RWODC, optimum real wage increases leading to
rise in effort of the workers, e. In RWDC employment in efficiency unit (el) is fixed on
the basis of prevailing effective demand and since e increases, actual employment, L will
fall. Secondly, as (eL) is fixed at the given effective demand, rise in effort is equivalent
to fall in employment. Moreover since at the optimum, effort elasticity with respect to
real wage is less than unity, rise in effort is less than the rise in real wage. Thus rise in
real wage is larger than fall in employment and hence post tax wage income increases.
Further at the given output level (determined on the basis of prevailing effective
demand), as post tax wage income increases with the imposition of specific tax, profit
income falls. But imposition of specific tax on the one hand directly increases cost at the
given employment level and on the other hand with the fall in post - tax employment, tax
expenditure falls which would lower the cost and put positive impact on profit income.
Change in post - tax profit income is thus ambiguous. It follows that with the rise in
specific tax, wage income increases and consumption demand created from it also
increases but again change in effective demand from profit income is ambiguous as the
movement of profit income is ambiguous. Change in profit income however depends on
the magnitude of elasticity of effort with respect to specific tax which is the combined
effect of elasticity of real wage with respect to specific tax and effort elasticity with
respect to real wage. Due to the imposition of specific tax, employment falls at the same
level of output. Whether the extent of fall in employment will be higher than or equal to
the extent of rise in specific tax depends on the elasticity of effort with respect to specific
tax. If such elasticity exceeds unity, the extent of fall in employment will be larger than
the increase in specific tax. Accordingly fall in tax expenditure due to fall in employment
is larger or equal to the rise in cost with specific tax. Hence profit income would increase
or remain unchanged accordingly and so as the commodity demand arising out of it.
Net effective commodity demand (arising out of both wage and profit income) would
then increase. In this particular case, increase in specific tax may have an employment
generating role which is a strong contrast to the existing studies of SEWM (like Yelllen
(1984)) or in RWODC of the present model where rise in specific tax always lowers
employment. However if elasticity of effort with respect to specific tax is larger than

unity, profit income falls and accordingly commodity demand generating out of it falls.
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However, as already discussed, commodity demand arising from wage income increases
with the imposition of specific tax. Thus net change in aggregate demand or output will
be ambiguous with the rise in specific tax and depends on a condition specifying the
magnitude of the specific tax, effort elasticity with respect to specific tax, effort elasticity
with respect to real wage and also on marginal propensities to consume for both wage
and profit earners. Fourthly, policies that shift effort function upward lowers wage cost
per efficiency unit, reason being similar to the pre — tax situation, wage income falls and
hence net consumption demand out of it falls. Again, as effort, e increases, actual
employment, L falls at the given level of (eL) as set by the prevailing effective demand.
Hence expenditure on specific tax falls; profit income and commodity demand out of it
increases, implying that the change in net commodity demand with shift in effort function
is ambiguous. Here net change in commodity demand with shift in effort function
depends on a condition relating to the magnitude of specific tax, fall in wage cost per
efficiency unit and increase in effort with respect increase in shift parameter 8, and also
marginal propensities to consume for wage and profit earners. Finally, demand
management policies like increase in government expenditure and fall in income taxes
has positive impact on effective commodity demand output and employment; further
wage income increases with the rise in employment as efficiency real wage is fixed.
Profit income on the one hand increases with rise in output but again falls as in presence
of specific tax where rise in employment increases tax expenditure. Responsiveness of
net savings of the household with respect to income being positive its magnitude depends
on the shift parameter of effort function, 8, value of specific tax imposed, and the
marginal propensities to consume for wage and profit earners. Accordingly the

magnitudes of the above policy multipliers too depend on the above factors.

In Chapter 4, a IS — LM model is being constructed where commodity price shows
asymmetric movement (that is, price is flexible upward but rigid downward) and real
wage is determined on the basis of efficiency wage relationship. In presence of rigid
efficiency real wage, there is persistent involuntary unemployment in the labour market.
In the present structure, only two regimes are found to be consistent, i) excess supply in
commodity and labour market (RWDC), where commodity price is fixed at the minimum

level and 1ii) excess supply in labour market with goods market cleared (RWDOC) where
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commodity price is assumed to be above the minimum level and is flexible in nature. The
third regime of the IS — LM model in Benassy (1986) where both output and labour
market clears, is absent in the present model as efficiency real wage is set above the

Walrasian level and full employment in labour market is ruled out.

Conclusions regarding the impact of different policy implications in RWDC and
RWODC in the IS — LM model with efficiency wage are expressed below;

In RWDC, first of all, real wage is still determined on the basis of effort function alone
which depends only on parameter 6 .At the fixed minimum price, supply of output is
equal to prevailing effective demand on the basis of short side rule similar to RWDC of
fixed — price model in Chapter 3. Hence optimum employment is determined both on the
basis of parameter 6 and prevailing demand. Secondly, as at the given demand schedule
for bond, increase in money supply implies fall in supply of bond which raises bond
prices, reducing rate of interest. The firm increases investment and at the same time
consumption demand of the household goes up. Effective demand and hence the level of
output and employment increases. This creates spill - over effect leading to rise in wage
income where real wage is fixed on the basis of efficiency consideration. As a
consequence net demand from the household increases (where marginal propensity
consume of the wage earner is assumed to be larger than profit earner), but at the same
time there is a net fall in demand due to fall in undistributed profit income of the firm via
rise in wage income. Assuming net change in investment and consumption demand with
respect to output to be positive but less than unity, the magnitude of such change depends
on the condition related to the values of (a) the fraction of profit income kept
undistributed by the firm, (b) investment propensity of the firm and (c) marginal
propensities to consume for wage and profit earners. Accordingly,, increase in money
supply leads to an expansionary impact on output through multiplier process, but the
magnitude of rise in output depends on these above factors. Thus money is non - neutral
which supports SNWMM (Benassy (1986) in the regime with excess supply in commodity
and labour market but contrasts SEWM where money is neutral due to complete
flexibility of nominal wage and price. This result however contrasts Benassy (1986) in a

sense that in Benassy (1986) the magnitude of the impact of money supply does not
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depend on any such condition involving the above factors. This mainly arises because in
the present model marginal propensities to consume for wage and profit earners in the
household are assumed to be different whereas these are assumed to be equal in Benassy
(1986). Thirdly, other demand generating policies like rise in government expenditure
and fall in price also has positive impact on output and employment supporting the result
in SNWMM (Benassy (1986).But due to similar reason as explained above magnitudes of
these policy multipliers in the present case also depend on the same condition relating to
the values of the factors like (a) the fraction of profit income kept undistributed by the
firm, (b) investment propensity of the firm and (c) marginal propensities to consume for
wage and profit earners. Finally, in the present IS — LM model with efficiency wage,
policies resulting in positive shift in effort function may have positive /negative or no
impact on output and employment. The sign condition of this impact on output depends
on the similar condition as mentioned above involving the values of the factors like (a)
the fraction of profit income kept undistributed by the firm, (b) investment propensity of
the firm and (c) marginal propensities to consume for wage and profit earners. This result
contrasts our simple fixed price non - Walrasian model with efficiency wage in absence
of investment demand of the firm in Chapter 3 where impact of the policies that shift
effort of the workers upward has negative impact on output and employment in the pre
labour taxation situation of RWDC. In the simple fixed - price model with efficiency
wage, exogenous shift in effort of the workers lowers wage income; this affects net
consumption demand out of wage income resulting in a fall in effective demand and
hence output. But in contrast to this, in the present IS - LM model with efficiency wage,
though wage income falls with the upward shift in effort of the workers, net change in
commodity demand due to fall in wage income becomes ambiguous and the sign
condition of such change depends on the condition involving the values of (a) the fraction
of profit income kept undistributed by the firm, (b) investment propensity of the firm and
(c) marginal propensities to consume for wage and profit earners. Hence change in
aggregate demand or output due to rise in 6 also becomes ambiguous and depends on the
above factors. However policies that shift effort of the workers has no role in the IS — LM

framework of Benassy (1986) where efficiency wage consideration is absent.
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In RWODC, first of all, we find that both monetary and fiscal policies are ineffective
since supply of output is insensitive to price due to complete indexation of wage in
presence of efficiency wage; supply curve has horizontal part in P —Y space and any
shift in demand with either rise in money supply or government expenditure keeps level
of output unchanged. This result contrasts the IS — LM model of SNWMM
(Benassy (1986)) where monetary and fiscal policies are effective as supply curve is
positively sloped in the similar regime without efficiency wage consideration and upward
shift in demand due to monetary or fiscal policy would increase level of output and price.
However ineffectiveness of monetary and fiscal policies in this regime supports SEWM
(Solow (1979) and Yellen (1984)) where price is assumed to be completely flexible and
firm faces no commodity demand constraint similar to RWODC of the present model, and
at the same time complete indexation of wage persists. Secondly, it has been observed
that policies that shift effort function upward have positive impact on output supply but
its impact on aggregate demand is ambiguous. As already explained in Chapter 3,
optimum real wage falls and the change in optimum actual employment is ambiguous
with such shift of effort of the workers in RWODC. Thus change in wage income also
becomes ambiguous, and so as the net shift in consumption and investment demand out
of wage income. Thus shift in aggregate demand depends on the factors related to
direction of change in wage income, the fraction of profit income kept undistributed by
the firm, investment propensity of the firm and marginal propensities to consume for
wage and profit earners. If aggregate demand remains unaltered or shifts leftward with
upward shift in effort of the workers, commodity price falls; but if aggregate demand
shifts rightward, the change in price depends on the relative magnitude of shift in both
supply and demand schedule. Impact of exogenous shift in effort function on equilibrium
output is missing in IS — LM framework of SNWMM (Benassy (1986)) where wage is

not determined on the basis of efficiency consideration.

The IS — LM model with efficiency wage in RWODC has also been extended assuming
partial wage rigidity which emerges when the firm faces certain fixed costs (such as
hiring and training cost, some taxes (labour taxation like specific tax), traffic fees,
housing outlays etc.) for employing a worker following Lin and Lai (1998). Since in this

IS — LM model we do not consider the incidence of any tax, it is assumed that the
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presence of partial rigidity of wage is due to any of the above factors other than specific
tax. With rise in price the real value of such fixed costs falls which in turn affects real
wage and thus complete indexation of wage is now absent. The results of this extension

are summarised as follows;

First of all, here demand generating policies like rise in government expenditure and
money supply are effective in the IS — LM framework with efficiency wage in presence
of partial wage rigidity unlike the similar policy impact in RWODC with full wage
rigidity. As aggregate demand curve shifts upward with such policy imposition,
commodity price increases in RWODC. Optimum real wage thus falls since complete
indexation of wage is absent in case of partial wage rigidity; employment and supply of
output thus increases. Secondly, the magnitudes of the policy multipliers depend on the
sensitivity of aggregate demand with respect to price. It has been observed that change in
net demand from wage income is crucial determining factor of the sign condition of the
change in aggregate demand with respect to price. However, in presence of fixed cost,
real wage falls and employment increases with the rise in price, hence wage income may
rise, fall or remain unchanged. Accordingly, change in undistributed profit income of the
firm too becomes ambiguous. Here net change in net demand from wage income is found
to depend on the condition related to (a) value of the fraction of undistributed profit
income, (b) marginal propensities to consume for wage and profit earners, (c) investment
propensity of the firm and also on (d) the direction of change in wage income with price.
Finally, such type of partial wage rigidity is not considered in SNWMM of
Benassy (1986).

In Chapter 5, a simple non - Walrasian two country open economy macro model with
efficiency wage is formulated following SNWMM of Benassy (1986). In contrast to
Benassy (1986) where wage is exogenously fixed in both the countries, here real wage is
set by efficiency wage consideration in country 1 (home country) whereas in country 2
wage is exogenously given. Impacts of various policies in the own country where they
are undertaken, and the consequences on the other country has been examined. Since the
system of equations in country 1 is different from country 2 in the present model; nature

of the policy multipliers will not be identical in both the countries. In contrast to this, in
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SNWMM (Benassy (1986)) the nature of the impact of different policies on effective

demand is similar in both the countries.

The results related to the efficacy of different policy implications under the cases of

i) flexible and ii) fixed exchange rate in both the countries are the following,

In case of flexible exchange rate in country 2, first of all, Keynesian Policies has
positive impact on output where efficiency wage relationship is not being considered.
Shift in aggregate demand due to these policy implementations in country 2 lead to
increase in commodity price and hence supply of output increases, where nominal wage
is exogenously set. This causes depreciation of currency similar to Benassy (1986).The
magnitude of the impact of these policies and price change in the present model are
different from Benassy (1986) as marginal propensities for wage and profit earners in the
household are assumed to be different in contrast to Benassy (1986). Secondly, the
impact of income policies under flexible exchange rate (leading to fall in nominal wage)
in country 2 on output in the present model is ambiguous. This is because due to the
assumption of different marginal propensities to consume for wage and profit earners in
the household, fall in wage, lowers wage income and also commodity demand out of it.
On the other hand, fall in wage in country 2 increases its supply of output. Thus
downward shift in demand and upward shift in supply due to fall in wage leads to a fall in
commodity price in country 2 but change in optimum output is ambiguous which depends
on the magnitude of relative shift in demand and supply schedule. This is a contrast to the
impact of similar policy on output in SNWMM (Benassy (1986)) where marginal
propensities to consume of the profit and wage earner is same for any particular country;
as a result income policy undertaken by any particular country affect its supply of output
via fall in wage, but demand schedule remain unaltered. Thus, income policy has a
positive impact on output and negative impact on price. Finally, such policy
implementation lowers commodity price and leads to appreciation similar to

Benassy (1986).

In case of flexible exchange rate in country 1, first of all, increase in government
expenditure or fall in income taxes that is Keynesian Policies increases price and create

depreciation but unlike country 2 these policies has no impact on output and
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employment. This is because in country 1, the firm considers efficiency wage relationship
and optimum real wage is determined on the basis of effort function which is insensitive
to price (as complete indexation of wage exists). Thus employment and hence supply of
output remain unchanged with price change. However, rise in demand due to demand
management policies would be crowded out by the fall in private consumption with rise
in price. This result is a contrast to SNWMM (Benassy (1986)) where such Keynesian
Policies are effective in both the countries as neither of the country considers efficiency
wage. Secondly, since the firm in country 1 sets real wage taking into account efficiency
of workers, policies that shift effort function upward affect output and price level. Such
policies lead to upward shift in supply of output but commodity demand shifts downward
as wage income falls due to such shift and marginal propensities to consume for wage
earner is assumed to be larger than that of profit earners. This lowers commodity price,
leading to appreciation of currency under flexible exchange rate in country 1. Finally, the
result related to upward shift in effort function in country 1 of the present model
resembles to the impact of income policy (resulting in fall in nominal wage) in SNWMM
(Benassy (1986)). In SNWMM (Benassy (1986)) where wage is fixed exogenously and
since marginal propensities to consume of the wage and profit earners are assumed to be
equal, demand is insensitive to change in wage but supply curve shifts upward with the
fall in wage leading to rise in level of output. However, the result of the upward shift in
effort function differs from the impact of income policy undertaken by country 2 of the
present model. This happens because in country 2 supply of output is sensitive to price,
with the imposition of income policy, supply schedule shifts upward but demand
schedule shifts downward (as marginal propensities to consume of the wage and profit
earners are different).Thus impact of such a policy on output is ambiguous which

depends on the magnitude of relative shift in demand and supply schedule.

In case of fixed exchange rate in country 2, where wage is fixed exogenously,
first of all, Keynesian policies are effective in raising own country’s output under fixed
exchange rate, but does not affect the output of country 1where real wage is set on the
basis of efficiency wage consideration. This is a contrast to SNWMM of Benassy (1986)
where Keynesian policies undertaken in either of the country affects the output level of

both the countries. Secondly, such policy implementation in country 2 raises price of
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homogenous good and improves balance of payment measured in terms of country 1.
Thirdly, impact of income policies (fall in nominal wage) on output level in country 2 is
ambiguous and depends on the relative magnitude of the shift in demand and supply
schedule due to similar reason as explained earlier in case of flexible exchange rate.
Output level in country 1 remains unaltered with such policy implementation since
supply of output is insensitive to price change in presence of efficiency wage.
Finally, with the imposition of income policies in country 2, balance of payment

measured in terms of country 1 is adversely affected under fixed exchange rate.

In case of fixed exchange rate in country 1, first of all, in contrast to SNWMM
(Benassy (1986)) impact of Keynesian policies in country 1 fails to affect its own output
but has positive impact on output level of country 2 via rise in unique commodity price of
the homogenous good which is same for both the countries under fixed exchange rate..
Secondly, such policy implementations worsen the balance of payment situation which is
measured in terms of country 1. Similar to the present case, in SNWMM, (Benassy 1986)
balance of payment worsens with the Keynesian policies in country 1 under fixed
exchange rate, where output of country 2 increases along with its own output as none of
the two countries considered efficiency wage relationship. Thirdly, impact of policies
that result in upward shift in effort function in country 1; (a) shifts supply of its own
output where real wage is determined on the basis effort function, again demand schedule
shifts downward since wage income falls and marginal propensities to consume for wage
earner is assumed to be larger than that of profit earners. This results in rise in output and
fall in homogenous commodity price under fixed exchange rate falls, (b) has negative
impact on output level of country 2,(c) improves the balance of payment measured in
terms of country 1. Finally, the impact of shift in effort function in country 1 resembles
to the effect of income policies (that lowers nominal wage) in SNWMM (Benassy (1986))
but differs from income policies undertaken in country 2 of the present model due to

similar reason as explained in case of flexible exchange rate.
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Concluding Remarks

The present study integrates the two literatures, the standard efficiency wage model
(SEWM) and standard non — Walrasian macro model (SNWMM) by first of all
formulating a static non- Walrasian model where commodity price is assumed to be
either exogenously fixed or asymmetrically flexible in line with Benassy (1986) but real
wage is determined on the basis of efficiency wage relationship as in Solow (1979). In
such a model the effect of different demand management policies, labour taxation
policies like ad valorem and specific tax and the policies that lead to exogenous shift in
effort function are examined. Secondly, the thesis generalised IS- LM model of Benassy
(1986) by incorporating the possibility of wage setting firm taking into account the
efficiency wage relationship. In such a model monetary and fiscal policies and also the
policies resulting in exogenous shift in effort function has been carried out. Thirdly, the
simple non — Walrasian two country model of Benassy (1986) has been extended by
introducing the existing the efficiency wage relationship in country 1.With such an
extended open economy structure the efficacy of different Keynesian and income policy
implications in both the countries under fixed and flexible exchange rate are explored and
the study related to effect of exogenous shift in effort function in country 1 has been

carried out.

To keep the analysis simple, we have assumed only the specification of effort function of
Solow (1979) and Yellen (1984).Also in the present open economy framework we have
not derived traditional Marshall — Lerner condition to examine the effect of devaluation.
Further we have assumed static structure. However the findings obtained in the
generalized model as discussed above suggest that the results are clearly distinct from the
static standard efficiency wage model (Solow (1979) and Yellen (1984)) and also from

non — Walrasian macro model (Benassy (1986)) even within this restrictive simple set up.

The extensions of the model as mentioned above like i) incorporation of the other type of
effort function different from Solow (1979) and Yellen (1984) as available in the literature
for example Johnson and Layard (1986), Shapiro and Stiglitz (1984), Summers (1988),
Pisauro (1990 etc. derivation of traditional Marshall — Lerner condition in
non —Walrasian open economy structure with efficiency wage and iii) generalisation of
the static model in a dynamic framework can be carried out and are the agenda of our

future research.
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APPENDIX

Appendix -1
A Note on Pay Roll tax or Social Security Tax

Considering different variations in efficiency wage structures, involuntary unemployment
being an obvious outcome due to persistent imbalance in the labour market, studies
regarding different policy instruments have been evolved. Moreover in most countries,
pay roll wage and employment tax are used to finance Social Security, Medicare and
Unemployment Insurance expenditure. Both pay roll ad valorem or wage tax and specific
or employment tax are imposed to the firms on the basis of the wage bill of their
employees and their employment level respectively. However specific tax acts as a fixed
cost of employing a worker. This increases labour cost and the firm lowers wage to pass
on the share of the tax to the employee. The extent of sharing however depends on the
elasticities of labour demand and supply schedule that is on the nature of the labour

market. The process also affects the optimum employment level of the firm.

Since efficiency wage creates imperfection in the labour market; there are a wide range of
studies that tested the impact of such pay roll tax on wage and employment. The results
however differ based on distinct assumptions regarding the properties of effort function
in each model. Some efficiency wage literature has also studied the impact of tax policy

on employment in a two sector general equilibrium framework.

Appendix -2

According to equation (3.57) of section 3.6.1.2.2 the effective demand in presence of

ad valorem tax,
Ea = [Cw - Cﬂ]g(H)F(Y) + CTL'Y - Cntag(e)F(Y) — CwTyw — CiTlg + ﬁ [YTI/P] + g

(A2.1)
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With the increase in Y, (W /P)" remains unchanged at the given effort function even at
the post ad valorem tax equilibrium. Effort, e((W/P)", 0) too remains unchanged but

employment increases with the increase in Y, where, L = [F~X(Y) /[e (W/P)", 8)].

As real wage remains unchanged and employment increases, wage income,

g(@)F~1(Y) increases. And hence net demand from wage income increases, that is

[CW - Crt]g(e)F’_l (Y) >0.

On the other hand as wage income increases, expenditure on ad valorem tax of the firm

increases, reducing the profit income and hence the commodity demand out of it, that is

Crteg(DF "1 (Y)< 0

Moreover as Y increases, profit income and the corresponding demand, c,Y increases.

Net demand from profit income increases , ¢,[1 —t,g(8)F' "1 (Y)]>0
Thus, first order change in E, with respect to Y is derived from (A2.1)
dE,/dY = [c,, — ¢ ]g(@)F 1 (Y)+ cz[1—t, g(O)F 1 (¥)] >0 (A2.2)

Since diminishing marginal productivity exists, "1 (Y) < 0, rate of rise in wage
income and the rate of rise in demand from wage income falls, that is

[ew — czlg(@F"H (¥) <0.

As the rate of rise in wage income falls, rate of increase in expenditure on ad valorem tax

to the firm falls reducing the rate of fall in profit income , thus the associated demand out

of profit income increases, that is, c;t,g(0)F"~1 (Y) > 0
Second order change implies,
d’Eo/dY? = [[cw — ¢zl — catad g(OF"™1 (V)
And, dzEa/de % 0 depending on t, é [ew — Cn]/ Cr (A2.3)

Based on (A2.2) and (A2.3), aggregate demand curve has different shapes depending
on the relative magnitude of ad valorem tax and marginal propensities to consume for

wage and profit earners.
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Appendix -3

According to equation (3.77) of section 3.6.2.2.2, the effective demand in presence of

specific tax,

Es= [cw— calj(O0.Pt)F (V) + co¥ — ez [FT1(Y) /e(W/P)'y, 0) 1ts = cwTw = CaTr +B[M/P1+ 3
(A3.1)

With the increase inY, post tax real wage, (W / P)*S remains unchanged at the given

effort function. Effort, e((W/P)*S, f) too remains unchanged but employment

increases with the increase in Y, where, L = [F~'(Y) /[e((W/P)"_, 6) 1.

As real wage remains unchanged and employment increases, wage income,

[(W/P)*S/[e((W/P)*S, 0)]] F~* (Y)] increases. And hence net demand from wage

income increases, thatis [c,, — ¢;] F'~! (Y) [(W/P)*S/[e((W/P)*S, 6)]] >0.

As employment increases, expenditure on specific tax or employment tax of the firm

increases, reducing the profit income. Thus demand from profit income falls, that is,

¢ [F71(Y) [le((W/P)"y, 6) 1t5 <O0.

Moreover as Y increases, profit income and the corresponding demand, c,Y increases.

Net demand from profit income increases , Cn[l - [F7Y(V) /[e((W/P)*S , 0) ] ts] >0
Thus, first order change in E; with respect to Y is derived from (A3.1)
dE;/dY = (¢, — ) [(W/P)' (F~X (N)]/[e((W/P)';, )11 + cx[1— [FT'(Y) /[e(W/P)',, 6) ]t;] >0 (A3.2)

Since diminishing marginal productivity exists, F~1 (Y) < 0, rate of rise in wage

income and the rate of rise in demand from wage income falls, that is

[cw — ] [F"2(Y) W/P)" |/le((W/P)",, 6) 1] < 0.

Again due to diminishing marginal productivity, F""~1 (Y) < 0 , rate of increase in
employment falls ,that is, [F""~1 (Y) / [e((W/P)*S, 0) ] < 0. Hence the rate of increase

in expenditure on specific tax or employment tax of the firm falls. This reduces the rate
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of fall in profit income .Thus the corresponding commodity demand increases, that is,

e [F""1(Y) /le((W/P)',, ) 1t > .
Second order change,
d’Es/dY? = —[c,, — ¢ [W/P)' (F'"1 (V) ]/[e(W/P),, 0) 1]+ ¢ [F""* (Y) [[e((W/P)"y, 6) 1t

[ew— CTI.'](W/P)*S

Cr

Thus, d?E;/dY? 20 dependingon t; = (A3.3)

Following (A3.2) and (A3.3) aggregate demand curve has different shapes depending
on the relative magnitude of specific tax and marginal propensities to consume for

wage and profit earners.

191



BIBLIOGRAPHY

Abel, A.B., & Bernanke, B.S. (2001), ‘Macroeconomics’, New York: Addison —Wesley.

Agell, J., & Lundborg P. (1992), ‘Fair wages, Involuntary Unemployment and Tax Policy
in the Simple General Equilibrium Model’, Journal of Public Economics, 47(3), 299-320.

Akerlof, G.A. (1982), ‘Labour Contracts as Partial Gift Exchange’, Quarterly Journal of
Economics, 97, 543-569.

Akerlof, G.A. (1984), ‘Gift Exchange and Efficiency Wage Theory: Four

Views,”American Economic Review, 74(2), 79-83.

Akerlof, G.A., & Yellen, J.L. (1985a), ‘Can Small Deviations from Rationality Make
Significant Differences to Economic Equilibria?,” American Economic Review, 75(4),

708-20.

Akerlof, G.A., & Yellen, J.L. (1985b), ‘A Near — Rational Model of the Business
Cycle, with Wage and Price Inertia’, Quarterly Journal of Economics, 100, 823-38.

Akerlof, G.A.,& Yellen, J.L.(1986), ‘Efficiency Wage Models of the Labor Market’,
Cambridge: Cambridge University Press.

Akerlof, G.A., & Yellen, J.L.(1990), ‘Fair Wage - Effort Hypothesis and
Unemployment,” Quarterly Journal of Economics, 105 (2), 255 — 83.

Ball, L., & Romer, D.(1990), ‘Real Rigidities and the Non-Neutrality of Money,” The
Review of Economic Studies, 57(2) 183-203.

Barro, R.J., & Grossman, H.(1971), ‘A General Disequilibrium Model of Income and

Employment,” American Economic Review, 61,82-93.

Bardhan, P. (1993), ‘Economics of Development and the Development of Economics,’

Journal of Economic Perspectives, 7(2), 129-142.

Benassy, J.P. (1975a), ‘Neo —Keynesian Disequilibrium Theory in Monetary Economy’,
Review of Economic Studies, 42, 503-523.

192



Benassy, J.P. (1982), ‘The Economics of Market Disequilibrium,” New York: Academic

Press.

Benassy, J.P. (1986), ‘Macroeconomics: An Introduction to the Non — Walrasian

Approach,” London: Academic Press

Bliss, C., & Stern, N. (1978), ‘Productivity, Wages and Nutrition,” Journal of
Development Economics, 5, 331-362.

Bose, G. (1997), ‘Nutritional Efficiency Wages: A Policy Framework,” Journal of
Development Economics, 54, 469 -78.

Burnside, C., & Eichenbaum, M., & Fisher, J.D.M. (2000), ‘Assessing the Effects of

Fiscal Shocks,” National Bureau of Economic Research Working paper:7459.

Carmichael, H.L. (1990), ‘Efficiency Wage Models of Unemployment, One View,’
Economic Inquiry, 28, 269 — 295.

Carter, T.J. (2005), ‘Monetary Policy, Efficiency Wages, and Nominal Wage Rigidities,’
Eastern Economic Journal, 31(3), 349-359.

Chang, C.H. (1995), ‘Optimum Taxation in an Efficiency Wage Model’, Southern
Economic Journal, 62(2), 428 — 439

Christopher, P.(1998), ‘The Impact of Employment Tax Cuts on Unemployment and
Wages ; The Role of Unemployment Benefits and Tax Structure ,” European Economic

Review,42(1), 155-183.

Clower, R.W. (1965), ‘The Keynesian Counter Revolution: A Theoretical Appraisal’ in
F.H. Hahn and F.P.R. Brechling, Eds., The Theory of Rates, London: Macmillan.

Dasgupta, P., & Ray, D. (1986), ‘Inequality as a Determinant of Malnutrition and
Unemployment: Policy,” The Economic Journal, (97), 177-188.

Delipalla S., & Sanfey, P.(1998), ‘Commodity Taxes, Wage Determination and Profits,’

Studies in Economics 9816, University of Kent.

193



Dickens, W. T., & Lang, K. (1985a.),”“A Test of Dual Labor Market Theory,” American
Economic Review, 75,792-8.

Dreze, J.(1975), ‘Existence of an Equilibrium under Price Rigidity and Quantity

Rationing’, International Economic Review, 16, 301-20.

Faria, J.R. (2000), ‘Supervision and Effort in an Intertemporal Efficiency Wage Model:
The Role of the Solow Condition’, Economics Letters, Elsevier, 67(1), 93-98.

Fischer, S. (1977), ‘Long Term Contracts, Rational Expectations, and the Optimal Money
Supply Rule,’ Journal of Political Economy, 85(1), 191- 205.

Gottfries, N., & Westermark, A. (1998), ‘Nominal Wage Contracts and the Persistent
Effects of Monetary Policy,” European Economic Review, 42, 207-223.

Guerrazzi, M.(2008), ‘A Dynamic Efficiency - Wage Model with Continuous Effort and

Externalities,” Economic Issues, 13(2), 37-58.

Gupta, M.R., & Gupta, K. (2001), ‘Tax Policies and Unemployment in a Dynamic
Efficiency Wage Model,” Hitotsubashi Journal of Economics, 42, 65-79.

Johnson, G.E.,& Layard, R. (1986), ‘The Natural Rate of Unemployment: Explanation
and Policy’ in O. Ashenfelter and R Layard, Eds., Handbook of labour economics,
Amsterdam: Elsevier Science Publishers, 921-999.

Kaldor, N. (1955-56), ‘Alternative Theories of Distribution,” Review of Economic Studies,
23, 83 -100.

Kimball, M. S. (1994),‘Labor-Market Dynamics when Unemployment is a Worker

Discipline Device,” American Economic Review, 84, 1044-1059.

Lai, C.C. (1990), ‘Efficiency Wages and Currency Devaluation’, Economics Letters,
33(4), 353-357.

Lai, C.C. (1992), ‘On the Fleming Proposition: Implications of the Efficiency — Wage
Hypothesis’, Australian Economic Papers, 31(59), 346-53.

194



Lai, C.C. (1993), ‘The Mundell Proposition with Efficiency Wages’, European Journal
of Political Economy, 9(3), 321-331.

Lang, K. (2003), ‘The Effect of the Payroll Tax on Earnings: A test of competing models

of wage determination,” National Bureau of Economic Research Working Paper: 9537.

Lin, C. C., & Lai, C.C. (1998), ‘Efficiency Wages, Partial Wage Rigidity and Money
Non Neutrality,” Southern Economic Journal, 65(2), 331- 340.

Leibenstein, H. (1957), ‘Economic Backwardness and Economic Growth: Studies in the
Theory of Economic Development,” Research Program of the Institute of Industrial

Relations, New York: University of California.

Lucas, R. E. Jr (1972a), ‘Expectations and the Neutrality of Money,” Journal of
Economic Theory, 4(2), 103-124.

Mankiw, N.G. (1985), ‘Small Menu Costs and Large Business Cycles: A Macroeconomic

Model of Monopoly,” Quarterly Journal of Economics.
Marshall, A. (1920), ‘Principles of Economics,” London: Macmillan.
Malinvaud, E. (1977), ‘The Theory of Unemployment Reconsidered,” Oxford: Blackwell.

Malinvaud, E., & Younes, Y. (1977), ‘Some New Concepts for the Microeconomic
Foundations of Macroeconomics’ in G. Harcourt, Eds., The Microeconomic Foundations

of Macroeconomics, London: Macmillan.

Mirrlees, J.(1975), ‘A Pure Theory of Underdeveloped Economies’ in L. Reynolds, Eds.,

Agriculture in Development Theory, New Haven: Yale University Press.

Mauellbauer, J., & Portes, R. (1978),‘Macroeconomic models with quantity rationing,’

Economic Journal, 88,788-821.

Parkin, M. (1986), ‘The Output — Inflation Trade — Off when Prices are Costly to
Change,” Journal of Political Economy, 94(1), 200-204.

195



Patinkin, D (1956), ‘Money Interest and Prices: An Integration of Monetary and Value

Theory,” Evanston, IL: Row Peterson.

Phelps, E.S. (1968),'Money Wage Dynamics and Labour Market Equilibrium”, Journal
of Political Economy, 76, 678 -711.

Phelps, E.S. et al. (1970), “Microeconomic Foundations of Employment and Inflation,’

New York: Norton.

Picard, P. (1993), ‘Wages and unemployment, A Study in non - Walrasian

Macroeconomics’, Cambridge: Cambridge University Press.

Pisauro, G. (1991),‘The Effect of Taxes on Labour in Efficiency Wage Models,” Journal
of Public Economics, 46, 329 - 45.

Rapanos, V.T.(2006), ‘Tax Incidence in a Model with Efficiency Wages and
Unemployment,” International Economic Journal, Taylor and Francis Journals, 20 (4),

477- 494,

Rebitzer, B., & Taylor, J.L.(1995), ‘The consequences of Minimum Wage Laws; Some
New Theoretical Ideas,” Journal of Public Economics, 56, 245-255.

Rodgers, G.B. (1975),‘Nutritionally Based Wage Determination in the Low — income
Labour Market,” Oxford Economic Paper, 27(1), 61-81.

Rotemberg, J.J.(1987), ‘The New Keynesian Micro foundations,, NBER

Macroeconomics Annual.

Salop, S.C. (1979),°A Model of Natural Rate of Unemployment,” American Economic
Review, 69,117-25.

Sargent, T.J. (1979), ‘Macroeconomic Theory,” New York: Academic Press.

Skott, P. (2005), ‘Wage Inequality and Over education in a Model with Efficiency
Wages,” Working paper, Amherst: University of Massachusetts.

196



Shapiro, C., & Stiglitz, J.E.(1984), ‘Equilibrium Unemployment as a Worker Discipline

Device,” American Economic Review,74,433-44.

Snowdon, B., & Howard, R.V. (2005), ‘Modern Macroeconomics, Its Origins,
Devepolment and Current State,” UK, USA: Edward Elgar.

Solow, R.M.(1979), ‘Another Possible Source of Wage Stickiness,” Journal of

Macroeconomics, 1, 79-82.

Solow, R.M. (1980), ‘On Theories of Unemployment,” American Economic Review, 7(1),
1-11.

Stiglitz, J.E. (1974),‘Incentives and Risk Sharing in Sharecropping,” The Review of
Economic Studies, 41(2), 219-255.

Stiglitz, J. E. (1986), ‘Theories of Wage Rigidity,” in J.L. Butkiewicz et al. Eds., Keynes’

Economic Legacy: Contemporary Economic Theories, New York: Praeger, 153-206.

Stringer,J.(2014),°5 Factors That Affect Your Employee’s Productivity’, NBRI,
http://www.nbrii.com

Summers, L.H. (1988), ‘Relative Wages, Efficiency Wages, and Keynesian

Unemployment,” American Economic Review Papers and Proceedings, 78, 383-388.

Toulemonde, E. (2003),‘The Interaction between Efficiency wage Theories and Labour

Turnover Costs,” Bulletin of Economic Research, 55, 203-208.

Weiss, A. (1980),‘Job Queues and Layoffs in Labour Markets with Flexible Wages,’
Journal of Political Economy, 88,526-38.

Wilson, J.D. (1990), ‘The Optimal Taxation of Internationally Mobile Capital in an
Efficiency Wage Model’ in A. Razin and J. Slemrod, Eds., Taxation in the Global

Economy, Chicago: University of Chicago Press.

Yellen, J.L. (1984), ‘Efficiency Wage Models of Unemployment,” American Economic
Review, 74, 200-205.

Web — site : http://www.tutor2u.net

197



	01_title.pdf
	02_certificates
	03_contents
	04_acknowledgement
	05_chapter1
	06_chapter2
	07_chapter3
	08_chapter4
	09_chapter5
	10_chapter6
	11_appendices
	12_bibliography

