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ABSTRACT

The rural parts of most developing countries are
characterized by widespread poverty among the cultivating
classes, with small enclaves of relative affluence in major
land-owners. Over the past three decades, a number of
development programs have been implemented in these countries.
Most programs endeavored to increase aggregate output; some were
directly intended for the poor. Wnile these programs have helped
to significantly increase land productivity and agricultural
output, they have usually not helped the poor cross-sections of
the rural populations. In some cases, these programs have
inereased income inequalities.

The issue of rural poverty has received ample attention in
the economic development literature over the past decade. But
most treatises on the subject are rhetorical and make no attempt
to study the income distribution processes per Se€ in a holistic
framework.

This thesis attempts to understand the structural
mechanisms responsible for maintaining poor economic condition of
the cultivators in a rural economy, and examines implications of
various development policies implemented. Pakistan is used as a
case study.

The analysis takes into account only the economic factors
arising out of the rational decisions of the capitalists and the
cultivators, each group trying to further its respective
interest. Political factors, exploitative practices, and social
and cultural characteristics are ignored. The economic factors
are considered sufficient for creating the prevalent income
inequalities.
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The main instrument of analysis of the study is a System
Dynamics model incorporating income generation and disbursement
processes in an agrarian economy consisting of a capitalist
sector and a self-employed sector. The validity of the model is
argued on the basis of the soundness of its micro-structure, the
logical consistency of its assumptions, and the empirical
validity of its behavior. Computer simulation is used as a means
of studying the model behavior and for analysing rural
development policies.,

The study suggests that the absence of an economic force
that should encourage ownership of land by its cultivators is a
key factor responsible for the poor economic condition of the
cultivators. Since worker compensation is determired on the
basis of the bargaining position of the cultivators, which
depends on their ability to maintain a high level of consumption
while being self-employed, the separation of land from
cultivators also suppresses wage rate. '

Other factors contributing to mainternance of the poor
economic condition of the cultivators include a segmentation in
the financial markets strongly linking ownership ability to
saving ability, and the changes in the utility of savings for the
cultivators who tend to consume more and save less for supporting
investment needs of self-employment when wage-employment is
available. Further, use of labor displacing modern farming
implements in the commercial farms may not only 1limit worker
demand and further depress wage rates, but may also cause
relative expansion in the land holdings of the capitalist sector.

The study concludes that rural development programs
striving to increase land productivity may only serve to increase
the claim to income on the basis of land-ownership. If the
ownership of land is concentrated outside of the cultivators,
such programs may worsen the economic condition of the
cultivators and suppress rural wage rate.

The study proposes a general framework for rural
development incorporating simultaneously the instruments that
should create economic forces encouraging transfer of land-
ownership to the cultivators and the policies for increasing
productivity. The suggested instruments and policies include
imposition of a tax on rent income, organization of peasant
cooperatives enabling them to use modern implements, provision of
green revolution technologies at a wide scale, and reorganization
of rural financial markets for decreasing dependency of
investment on the internal savings of the households, in that
order of importance.

Thesis Supervisor: Dr. Edward B. Roberts

Title: David Sarnoff Professor of Management of
Technology



-6-

TABLE OF CONTENTS

page

CHAPTER ONE INTRODUCTION..eeetetecooncoavensosoncaass 13

CHAPTER TWO MODELLING PAKISTAN'S RURAL INCOME
DISTRIBUTION ® 9 ® 8 0 9 09 08 600 e 08 S e S0 e SRS eS u2

CHAPTER THREE KEY RELATIONSHIPS GOVERNING RURAL

INCOME DISTRIBUTION IN PAKISTAN...... eees 70
CHAPTER FOUR TESTING MODEL ASSUMPTIONS...eoeeecoeecsss1ll
CHAPTER FIVE RURAL DEVELOPMENT POLICIES AND

INCOME DISTRIBUTION....."...........l...17u

CHAPTER SIX CONCLUSION.uvseesoocosccsnncoccasenscanseslld

A GUIDE TO THE APPENDICES....ceceveeess..240
APPENDIX A DESCRIPTION OF MODEL EQUATIONS...........2U5
APPENDIX B DESCRIPTION OF MODEL PARAMETERS..........348
APPENDIX C MODEL LISTINGeeescesccescosoesacoscacansalTl
APPENDIX D MODEL ANALYZER...e.ceeeeccccccaccsosessss388

SELECTED BIBLIOGRAPHY.....0.....-........“10



Table

Table

Table

Table

-7-

LIST OF TABLES

Land and Income Distribution in Pakistan's
Rural Economy over the 1950s.

Sources of Agricultural Credit in Pakistan,
1960.

A Comparison of the Stagnant Rural Economy of
Pakistan in the 1950s and the Model Goal.

A Comparison of Simulated Outcomes of Various
Policies.



Figure

Figure

Figure
Figure
Figure
Figure
Figure

Figure
Figure

Figure
Figure

Figure
Figure

Figure

Figure

LIST OF FIGURES

Model Building and Validation Processes
Entailed in a Scientific Enquiry

The Model Boundary

Allocation of Land Between Sectors and
Generating Activities

Acquisition of Capital by Sectors and
Allocation Between Income-generating
Activities.

Allocation of Workers Between Sectors

Disbursement of Income in a Rural Economy
Consisting of Capitalist and Peasant Sectors.

Growth Tendencies Suggested in Various Growth
Theories.

Positive Feedbacks from Competition for Land
Ownership Affecting Distribution of Land
Between Sectors.

Additional Positive Feedback Forces from
Competition for Land Ownership Affecting
Distribution of Land Between Sectors.

Positive Feedbacks from Renting Processes
Affecting Distribution of Land.

Growth Forces due to Fragmented Financial
Markets Affecting Distribution of Land.

Negative Feedbacks from Competition for Land
Ownership Affecting Distribution of Land
between Sectors.

Negative Feedbacks Affecting Allocation of Land
to Commercial Farming and Renting Activities in
the Formal Sector.

Negative Feedbacks from Land Renting Practices
Affecting Distribution of Land.

Negative Feedbacks due to Fragmented Financial
Markets Affecting Distribution of Land.



Figure

Figure
Figure
Figure
Figﬁre
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure

Figure

Figure

Figure

Figure

3.10:

3.11:

3.12:

3.13:

3.14:

3.15:

3.20:

4.1:

4, b

4,62

-9-

Additional Negative Feedbacks Due to Financial
Market Condition Affecting Distribution of
Land.

Major Positive Feedback Loops Affecting Growth
of Capital.

Additional Growth Forces Affecting Capital
Formation.

Positive Feedbacks from Financial Decisions
Affecting Capital Formation.

Main Negative Feedback Loops Controlling
Capital Formation.

Negative Feedbacks From Financial Mechanisms
Affecting Capital Formation.

Policy Related Growth Forces Affecting Capital
Formation.

Main Positive Feedbacks Affecting Distribution
of Workers and Wage Determination.

Financial Mechanisms Affecting Distribution of
Workers Between Sectors.

Negative Feedbacks Controlling Distribution of
Workers Between Sectors.

Negative Feedback from Financial Mechanisms
Affecting Allocation of Workers.

Reference Mode Representing the Internal
Tendency of the System.

Experiment 1: Recovery from Disequilibium in a
Perfect Market Economy.

Experiment 1: Changes in Income Distribution
Concomitant with Recovery from Disequiliberium
in a Perfect Market Economy.

Experiment 2: Changes in Land and Worker
Distribution when Wage Assumptions are
Modified.

Experiment 2: Changes in Wage Rate and
Marginal Revenues of Land and Workers when Wage
Assumptions are Modified.

Experiment 2: Changes in Income Distribution
when Wage Assumptions are Modified.

by



Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

4.8:

4.10:

4,12

-10-

Experiment 3: Changes in Land and Worker
Distribution when Wage and Tenure Assumptions
are Modified.

Experiment 3: Changes in Wage Rate, Land Rent,
and Marginal Revenues of Land and Workers when
Wage and Tenure Assumptions are Modified.

Experiment 3: Changes in Income Distribution
When Wage and Tenure Assumptions are Modified.

Experiment 4: Changes in Land and Worker
Distribution When Wage, Tenure, and Financial
Market Assumptions are Modified.

Experiment 4: Changes in Income Distribution
when Wage, Tenure, and Finanecial Market
Assumptions are Modified.

Experiment 5: Changes in Land and Worker
Distribution When Wage, Tenure, Financial
Market, and Peasant Saving Utility Assumptions
are Modified.

Experiment 5: Changes in Wage Rate, Land Rent,
and Marginal Revenues of Land and Workers when
Wage, Tenure, Financial Market, and Peasant
Saving Utility Assumptions are Modified.

Experiment 5: Changes in.Income Distribution
when Wage, Tenure, Financial Market, and
Peasant Saving Utility Assumptions are
Modified.

Experiment 6: Changes in Land and Worker
Distribution when Wage, Tenure, Financial
Market, Peasant Saving Utility and Rent
Pressure Assumptions are Modified.

Experiment 6: Changes in Wage Rate, Land Rent,
and Marginal Revenues of Land and Workers when
Wage, Tenure, Financial Market, Peasant Saving
Utility and Rent Pressure Assumptions are
Modified.

Experiment 6: Changes in Income Distribution
when Wage, Tenure, Financial Market, Peasant

Saving Utility and Rent Pressure Assumptions

are Modified.

Experiment 6(a): Changes in Land Rent and Wage
Rate When Population Growth Mechanisms are
activated.



Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

‘Figure

Figure

Figure

Figure

4.19:

4.20:

4,212

y,22:

4,23:

5.1:

5.2:

5.12:

-11-

Experiment 6(b): Seansitivity of the Model to
Changes in Initial Distribution of Resources.

Experiment 7: Changes in Distribution of Land
and Workers when Capital Differentiation is
introduced.

Experiment 7: Changes in Wage Rate, Land Rent,
and Marginal Revenues of Land and Capital when
Capital Differentiation is Introduced.

Experiment 7: Changes in Factor Proportions
when Capital Differentiation is Introduced.

Experiment 7: Changes in Income Distribution
When Capital Differentiation is Introduced.

Base Run: Distribution of Land and Workers.

Base Run: Income Shares of Capitalists and
Cultivators, Wage Rate, Land Rent.

Mechanization Policy: Distribution of Land and
Workers.

Mechanization Policy: Income Shares of
Capitalists and Cultivators, Wage Rate, Land
Rent.

Land Reform Policy: Distribution of Land and
Workers.

Land Reform Policy: Income Shares of
Capitalists and Cultivators, Wage Rate, Land
Rent.

Green Revolution Policy: Distribution of Land
and Workers.

Green Revolution Policy: Income Shares of
Capitalists and Peasants, Wage Rate, Land Rent.

Financial Reform: Distribution of Land and
Workers.

Financial Reform: Income Shares of Capitalists
and Peasants, Wage Rate, Land Rent.

Organization of Cooperatives: Distribution of
Land and Workers.

Organization of Cooperatives: Income Shares of
Capitalists and Peasants, Wage Rate, Land Rent.



Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

5.13:

5.14:

5.16:

-12-

Migration Policy: Distribution of Land and
Workers.

Migration Policy: Income Shares of Capitalists
and Peasants, Wage Rate, Land Rent, Migration
Rate.

Land Ownership Taxation: Distribution of Land
and Workers.

Land Ownership Taxation: Income Shares of
Capitalists and Peasants, Wage Rate, Land Rent.

Rent Income Taxation: Distribution of Land and
Workers.

Rent Income Taxation: Income Shares of
Capitalists and Peasants, Wage Rate, Land Rent.

Rural Reform Policy Framework: Distribution of
Land and Workers.

Rural Reform Policy Framework: Income Shares
of Capitalists and Peasants, Wage Rate, Land
Rent.



-13-

CHAPTER ONE

INTRODUCTION

1.1. Purpose

This study is aimed at advancing and supporting a theory of
income distribution in a developing country agrarian economy,
typically rural Pakistan. The theory is developed as a systems
model of the processes that underlie the disbursement of rural
income to its various claimants. The model is used as basis for
explaining the causes of widespread rural poverty that has
persisted in Pakistan in spite of a Green Revolution which
considerably increased agricultural productivity [1]. A limited
exploratory analysis using the model for testing rural
development policies for their impact on income distribution is

also presented.

The study focuses on the dynamics of decision processes

within the rural'sector of a national economy. The urban-rural
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linkages, and the transfers of income and resources between the
urban and rural sectors are treated exogenously. The model does
hot incorporate any of the political and cultural factors
commonly suggested in most treatises on income distribution and
poverty [2]. The role of the political factors in exacerbating
income inequality is acknowledged, but the study is primarily
concerned with identifying the economic factors underlying rural
income distribution, and the way these affect rural development

programs.

1.2. Pakistan's Rural Economy: An Overview

Most studies identify three modes of agricultural
production in Pakistan, based on land tenure arrangements. These
modes are: 1) Commercial farming, in which the landowner employs
wage workers and invests in farm capital for cultivating land;

2) Peasant farming, which is carried out by small owner-
cultivators using family labor and collectively owned or borrowed
capital; and 3) Sharecropping, in which land is rented out by
the owner to a tenant for a share of the produbtion.
Sharecroppers also use family labor and collectively owned or

borrowed capital [31].

These land tenure categories are by no means mutually
exclusive. Many landowners commercially farm parts of their
holdings while they employ sharecroppers on the rest. Also, most

cultivators who sharecrop own some land of their own [4]. Thus,
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with respect to the management and control of land being
cultivated, there are, in effect, only two production modes: the
commercial farming mode, and the peasant farming mode. The
former mode entails investment and worker hiring decisions on the
basis of economic efficiency. The latter mode incorporates
self-employment of workers using owned or rented production
factors. In the economic literature, the two categories are
often referred to as the formal (or capitalist) and informal (or

peasant) sectors [5].

An important feature of Pakistan's rural economy is its
class structure. Cultivators, whether wage-earning or self-
employed, enjoy more or less similar incomes and social status.
They are often bound by family ties and share their incomes among
themselves [6]. Commercial farmers and non-cultivating
landlords, large and small, are different segments of a single
continuum, on which they are placed according to differences in
their wealth and share in political power. Albeit, they all

enjoy a position of privilege and power in the rural economy [7].

The cultivators constitute an overwhelming proportion of
the rural population, but claim a disproportionately small share
of rural income. The commercial farmers and the noncultivating
landlords, though very few as compared to the number of workers,
obtain a huge share of the income. Consequently, while most

cultivating households live at a subsistence level, most
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commercial farmers and noncultivating landowners are able to

support rather affluent life styles.

Commercial farming, in fact, is a relatively new farming
practice in Pakistan, that came into being after modern capital
inputs were introduced over the decades of 1950s and 1960s.
Before 1950s, almost all land was cultivated by self-employed
peasants and sharecroppers. The chief characteristic of the
rural economy at that time was an almost dichotomous separation
between the land-owning and the land-éultivating parties. It is
estimated that over 70 percent of the agricultural land was owned
by the landlords who employed sharecroppers, the balance 30
percent represented the cumulative holdings of the cultivators

[91.

1.3. History of Rural Income Distribution in Pakistan

The rural income in Pakistan is divided between its various
claimants on the bases of their ownership rights and labor input
to production. The main claimants to income are the landowners
and the cultivators. Some income is also earned by the producers
of various services. However, as these services are
predominantly produced within the cultivator and land-owning
households, it can be assumed that no third party accrues income
from them. The exact number of noncultivating owners at various
times in history is not known, but most accounts state that

before modern capital inputs were introduced in the ecorcmy,

.
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anyone owning 20-25 acres or more fell in that category [101.
The published statistics about Pakistan's agriculture indicate
that over the 1950s, the number of owners having holdings of 25
acres or more did not exceed 350,000 [11]. That number roughly
represents less than 3 percent of the rural workforce. However,
it is estimated that nearly 50 percent of the income was claimed
by the noncultivating households in the form of land and farm
capital rents, interest on borrowings, and gifts from the
tenants. The rest was shared by the cultivating households,

constituted by over 97 percent of the workforce.

The economic condition of the working classes in the rural
Pakistan is reported to have further deteriorated since the
19508, even though use of modern implements in commercial
farming, and availability of new seeds, pesticides and
fertilizers has allowed agricultural production to expand

considerably [12].

According to historical accounts, the cultivators in the
region now constituting Pakistan have not always been poor.
Before colonization by the British, private land ownership rights
did not exist. Thus, land was not 2 commodity to be bought,
sold, mortgaged, or rented. Under such a land tenure system, the
rights of various claimants to the product were determined on the
bases of their respective contributions to production and to
maintenance of socio-political conditions favorable to the

cultivators [13]. The main claimants to the product were the
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cultivators themselves. A share of the prcduction was collected
as revenue by the emissaries of the ruler, the rest remained with
the cultivator and was spent on consumption and on maintenance of

farm capital.

It is often suggested that availability of abundant land
played an important role in maintaining an ownership-free
land tenure system [14]. However, that proposition is
questionable on Malthusian grounds. The region under study has
been intensively cultivated for thousands of years. If a
Malthusian relationship between population and resources is
accepted, it is unlikely that surplus cultivable land would
continue to be in abundance at a given infrastructure level. In
fact, many historians agree that if the marginal lands were not
brought under cultivation by construction of extensive irrigation
and transportation networks by the British, the population of the
region would have been about one-fourth of what it is now [151.
Thus, it is reasonable to believe that an ownership-free land
tenure system was being maintained without relative abundance of
cultivable land. For the purpose of this study, both the
population growth rate and the land tenure system are specified

exogenously, and no causal relation is assumed between them.

A new land tenure system was introduced by the British in
the early ninteenth century. Under this system, an elaborate new
basis for land ownership was erected. The new system accorded

rights to owners to rent out, sell or mortgage their land
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holdings. A new judicial system that protected the ownership
rights was alse introduced. Simultaneously, large grants of land
were conferred mpon the politically influential subjects of the
crown., These subjects often resided in cities and invariably

relied on sharecroppers for tilling their land [16].

Soon after the new tenure system was in place, the British
undertock to comstruct an elaborate canal irrigation system and a
railway transportation network for facilitating production and
shipment of agricultural raw materials for their industry.
Development of such infrastructure allowed almost all marginal
lands to be brought under cultivation. This land was alloted to
"peasant" and "eapitalist" grantees in parcels ranging between 50
acres and 500 acres. Although these grantees were expected to
engage in commercial farming, they proved to be inclined towards

absentee landlerdism [17].

The agricultural production of the region rose considerably
as new land was brought under cultivation, but the economic
condition of the cultivators appears to have eroded continuously
thereafter. Land became concentrated in the hands of
non-cultivating owners, while more and more of the cultivators
became sharecroppers. By the mid-1920s, the majority of
cultivators owned less than 7.5 acres and the tenancy pattern

started being taken for granted [18].
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Many historians suggest that the rapid increase in
population, caused by the expansion in agricultural resources, is
responsible for increasing poverty among the cultivators.
However, it should be noted that even though cultivable land per
capita increased considerably as marginal lands were brought
under cultivation, a concomitant change in the economic condition
of the cultivators did not take place. The increases in
population did bring down land per capita. But in the past, the
cultivators had lived in relative affluence at lower levels of

per capita land.

Others attribute the increasing poverty among cultivators
to the social change brought about by the new socio-economic

order introduced by the British. Daniel and Alice Thorner state:

"In retrospect, the net effect of the British rule
was to change drastically the social fabric of
Indian agriculture, but to leave virtually
unaffected the basic process of production and
level of technology. The upper strata of this
agrarian society benefitted handsomely. The
position of cultivators deteriorated. Capital
needed for development of agriculture was siphoned
off and the level of total output tended toward
stagnation." [19]

The new order surely redefined the income disbursement
criteria. Ownership rights entitled one to be a claimant to the
production of land, while they did not bind one to till it. But
in due course of time, ownership and cultivation of land became

almost dichotomous activities. When Pakistan was liberated from

the British colonial rule in 1947, the division between
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agricultural landowners and cultivators was well established. A
very small cross section of rural population owned most of the
land in parcels ranging between 20-25 acres to thousands of
acres, but all of this land was tilled by peasant cultivators who
gave up an estimated 50 percent or more of the production from
land as rents and interests. Landlords became the rural elite
social class. Peasant cultivators, whether tilling their own
land or sharecropping, belonged to the lower strata of rural
society. Friendships, marital relationships, and extended family
support were common within each social class but were rare across

the classes [20]. Alavi reports:

"Until mechanized farming was introduced, all
landowners who owned 20-25 acres employed
sharecroppers. Owner-cultivators were those who
just had enough land that could be cultivated by
one or at most two pairs of bullocks, and family
labor. Conventionally, 12 /, acres (half a
"square") of land is taken to be the maximum area
that could be cultivated by two men and a pair of
bullocks. A large family might employ two pairs of
bullocks, but rarely more. The feudal mode of
production, therefore, is to be found not only on
lands of those who own hundreds of acres, but also
on lands of large numbers of landowners who own as
little as 20-25 acres. A land holding of 25 acres
might appear small, but it is five times as large
as a subsistance holding (estimated to be 5
acres)." [21]

Modern agricultural implements introduced in Pakistan after
the 1950s were accompanied by new seed variéties, synthetic
fertilizers, and pesticides. Further, the country also
experimented with a number of rural reforms, including community
development programs, agricultural credit schemes, and "land

reforms® [22]. Generally, the reformist policies were
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implemented on a limited scale, and had little if any impact.

The community development programs were abandoned due to
administrative difficulties in implementation [23]. Agricultural
credit schemes tended to favor the relatively affluent
landowners, who were considered better credit risks by the banks
[24]. Land reforms afforded only trivial transfers of land to
cultivators and did little to improve their economic condition

[251].

Use of mechanical farming equipment allowed the landowners
higher returns on their investment in commercial farming than was
available in sharecropping. Thus, introduction of modern capital
equipment led to large scale evictions of £he tenants from the
sharecropped land. The scarcity of rentable land pushed up land
rents, while the unemployment created due to these evictions
depressed rural wage rates. Thus, introduction of modern
agricultural equipment increased the share of income claimed by
the landlords, and further depressed income and consumption
levels that were already declining due to population increases

[261].

1.4. Alternative Models of Rural Income Distribution

While programs to alleviate mass poverty and inequality of
income in developing countries proliferate, systematic efforts to
study the processes that lead to mass poverty have been few. The

economic development theories, nevertheless, embody implicit
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expositions of poverty, though often rhetorical and with doubtful

logic [271.

Current explanations of rural poverty have one element in
common: They all begin with the assumptions that the production
system consists of multiple subeconomies, and that income-
generating factors are unequally distributed among them. Few
theories identify the processes which lead to the creation of
multiple subeconomies. The failure of the theories to explain
the processes underlying income distribution limits their use in

the design of anti-poverty programs.

Indeed, the concept of multiple subeéonomies embodied in
various development theories is empirically valid. In most
developing countries, a modern commercially run subeconomy and a
traditional subeconomy of self-employed workers exist side by
side in both urban and rural sectors. The modern subeconomy is
often called the formal sector and the traditional subeconomy the
informal or peasant sector. The productivity of the formal
sector is usually much higher than the traditional sector, and
while the formal sector appears efficient and progressive, the
traditional sector appears to be the center of inefficiency and

poverty.

Mass poverty among rural peasants and cultivators has been
attributed to a variety of agents in various economic development

theories. The neoclassical economists dismiss the problem as a
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temporary consequence of growth [28]. The structuralists are
mystified by the inability of the resources to flow from the
inefficient to the efficient sectors, and the continued existence
of large informal sectors [29]. The liberals and the
revisionists blame it on the disregard of economically efficient
practices by the peasants [30], an urban bias in economic
development decisicns [31], and even to the genetic stupidity and
docility of the poor [32]. The radicals recognize it as a part
of the exploitative practices of the rich against the poor, which
are seen as an essential ingredient of the continuing power

struggle in a capitalist society [33].

The economic developmert policies ad&ocated by the
proponents of various theories vary according to the general
diagnoses of poverty made by those theories. The traditionalist
theories advocate promoting the formal sector, which should
facilitate economic growth by drawing the inefficiently employed
resources away from the informal sector [34]. The structuralist
theories continue to expect that growth in the modern sectors
will stimulate growth in the traditional sectors through the
economic linkages between the two [35]. The liberal and
revisionist theories suggest development programs aimed at the
poor target groups [36], while the radical theories favor
creation of conditicns that would facilitate the socio-historic
course of events believed to be imminent .Jor a capitalist system

[371.
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There have been a few attempts at understanding the
interaction between the capitalist and peasant modes of
agriculture that should help illuminate the nature of rural
poverty to some degree. Models presented by A. K. Sen [381, P.
K. Bardhan [39], and K. P. Anderson [40] are particularly
insightful. Nonetheless, formal models of income distribution,

as attempted in this study, are virtually non-existent.

The model of rural income distribution presented in this
study incorporates mechanisms underlying the disbursement of
rural income between its various claimants. Ownership of
resources being an important basis for claim to income, the
mechanisms of allocation of resources betﬁeen the capitalist and
peasant sectors also form part of the model. Political and
cultural factors which are held responsible for poverty in most

development theories have not been included in the model.

1.5. Issues and Hypotheses

As rural poverty in Pakistan is almost exclusively
associated with the economic condition of the cultivators, the
key issue to be examined is how the dichotomy developed between
land-owning and land-cultivating parties and how this dichotomy
reduced the latter's claim to income. Also, rural development
policies must be evéluated not only with respect to their roles
in increasing aggregate rural production, but also with respect

to their effects on division of rural income between the



capitalist owners and the peasant cultivators, so that their
impact on the poor cross-sections of the rural population can be

assessed.

At the outset, the rural income distribution problem in
Pakistan appears to arise from the economic transactions between
a self-employed peasant sector that also monopolizes the labor
supply, and a land-owning capitalist sector that enters into wage
and rent contracts with the peasant sector by hiring workers or
by renting out land for sharecropping. Both sectors strive to
further their respective economic interests. However, the
presence of a land tenure system which allows free separation
between ownership and cultivation of land, coupled with segmented
financial markets which restrict investment if internal cash
balances of households are inadequate are responsible for
concentration of land in the hands of parties with a high saving

ability, even if these parties take no part in tilling land.

The following hypotheses are advanced in this thesis for
explaining the dynamics that led to the current inequality in
land ownership and the concomitant deterioration in the condition

of the cultivators:

1. The introduction of a land proprietry system together
with large grants of land to non-peasant parties created two
classes of owners: self-employed peasants who enjoyed ownership

rights over the land they cultivated, and non-peasant landlords,
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who could either engage in farming on capitalist lines or could

enter into sharecropping contracts with the self-employed

peasants.

2. In the past, the self-employed peasants were the only
cultivators in the economy and thus monopolized labor supply for
farming, Farming on capitalist lines entailed hiring workers
from the peasantry, who demanded a wage equal to their
opportunity costs of leaving the self-employed sector. If
peasants are assumed to maximize consumption, these opportunity
costs are equal to the average consumption expenditure enjoyed by
a worker in the self-employed sector. Wage rates based on such
criteria were high as compared to the marg&nal revenue product of

labor in capitalist farming.

3. Due to high wage rates, capitalist farming tended to be
less labor intensive than peasant farming, albeit, low labor
intensity decreased the productivity of their investment in land
and farm capital. At the same time, labor-extensive cultivation
using only a part of the resources of the economy left the
peasant sector with a relatively large number of workers, who
raised its productivity of land and capital. However, in the
presence of ownership privileges and highly segmented financial
markets, land could not be transfered from one sector to the

other without a financial transaction between the two.

@
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4, The land tenure system permitted the owners to freely
sell, mortgage, or rent out land, but the segmented financial
markets assured continued land ownership by households with
adequate internal cash resources. Peasant cultivators presumably
had less savings than the capitalist landowners, and thus their
ability to maintain their land holdings or to expand them was
limited. Land rents were determined by the aggregate
productivity of land and the demand for rented land and,
therefore, were bid up as the intensity of cultivation and land
shortage in the peasant sector rose concomitantly. As such,
sharecropping contracts between landlords and peasants, involving
land rent payments by the latter to the former, allowed efficient
utilization of surplus resources of both and were seen as
mutually beneficial. Sharecropping, therefore, emerged as an
efficient alternative to capitalist farming, and soon became a

widespread practice.

5. The assumption of differences between savings of
capitalist landlords and peasants is, at the outset, based on
observer accounts. It is generally recognized that self-employed
peasants save a smaller fraction of their income than the
capitalist landowners [41]. Empirical studies indicate that
while capitalist landowners usually save about one-third of their
income, the fraction of income saved by the peasants is not only
small but also widely varies [42]. Low worker productivity and
rent and interest liabilities are often suggested as the causes

of poor saving ability in peasant farming [43]. Thus, it can be
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inferred that the fraction of income saved by the peasants would
vary depending on their labor efficiency and rent and interest

liabilities.

The efficiency of labor in a production sector that does
not hire any wage workers can be measured only against the
opportunity costs of retaining a worker in that sector. As long
as alternative job opportunities offering a wage higher than the
marginal contribution of a worker in self-employment are
available, the labor productivity in self-employment will be
deemed low, and there will be little incentive to forego
consumption of income in favor of saving for meeting investment

needs of the sector [L44],

Thus, the job opportunities created by the introduction of
a new capitalist sector in the economy presumably permitted the
peasants to raise their consumption levels in the short run, but
at the cost of depleting their saved cash resources and .
decreasing their ability to invest. 1In the long run, due to the
rise of sharecropping practice, job opportunities in the formal
sector slowly vanished. This should have increased the need to
save in the peasant sector to maintain self-employed production,
but the saving ability of the peasant sector was now limited by
the need to maintain past consumption levels while rising rent
and interest burden claimed a substantial share of its

production.
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6. The capitalist landowners continued to get adequate
returns on their investment by charging adequate rents on the
land and capital rented out by them, which not only made it
economically viable for them to maintain and expand their
ownership, but also afforded them continued high saving rates.
Availability of adequate cash balances due to a high level of

savings further enhanced their ability to invest,

7. Propositions 1 to 6 incorp&rate the necessary
ingredients for the dichotomy between land-owning and land-
cultivating parties, which developed in dug course after the
introduction of the new land tenure system. This dichotomy
evidently determines the shares of the various claimants to
production and, hence, has played an important role in realizing
the current income distribution pattern. Population growth
reinforced this pattern by overburdening land, thus lowering per
capita income of workers, while simultaneously enabling the land

rent claims of the capitalist landowners to be raised.

1.6. Method of Analysis

A scientific enquiry, whether striving to understand
natural or social phenomena or for studying a policy problem,
invariably entails use of a model of the phenomenon or the
problem. At the outset, such models are mental images of the

processes underlying the problem. Metal images are translated
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into descriptive, mathematical, or physical analogues for
experimentation and for expository purposes. In general, the
method of translation varies depending on the purpose of the
enquiry, the analytical tools available to the analyst, and the

considerations of time and budget.

Forrester distinguishes between two categories of models:
the observer's models, and the operator's models. The former
attempt to show reasons for past behavior, but such explanations
may not guide the future. The latter are used for making
decisions to control action and emphasize the ability to
articulate implications of the decision [45]. The methodologies
for the observer models are selected on the basis of their
theoretical rigor, even though their scope may be limited. The
methodologies for the operator models depend largely on practical
considerations such as time, information and resources available

for investigation before a decision has to be made.

The methodological approaches for the two types of models
may overlap despite their different underlying considerations.
However, while the observers may focus only on inferences of the
model, the operators must use the model as a decision tool in
addition to other instruments, such as intuition and knowledge of
the environment outside the model boundary [46]. The enquiry of
this study is aimed at understanding the underlying causes of
widespread rural income inequality in Pakistan, but with a view

to studying implications of various rural development policies.
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Thus, th.is eqnuiry clearly entails policy-oriented or operator-

type modelling.

Greenberger identifies nine methodologies for policy-
oriented modelling. These methodologies are Input-Output
Analysis, Linear Programming, Two-Person Zero-Sum Games,
Probabilistic Methods, Algebric Methods, Econometric Modelling,
Micro-Analysis, and System Dynamics. This list is not
exhaustive, but includes the methodologies particularly germane

to policy problems [47].

While all methodologies mentioned above have their
weaknesses and strengths, given similar time and budgetary
constraints, the advantage of a specific methodology over the
others for an enquiry depends, to some degree, on the analyst's
dexterity in using it. System Dynamics is selected as the method
of analysis in this study. While it is conceded that this choice
incorporates the author's concentration in that field, the System
Dynamics method seems to offer several advantages over the other

methods.

First, System Dynamics is one of the latest modelling
innovations and provides a flexible framework within which to
view the internal operations of systems in a coherent and orderly
manner. The method also lends itself easily for application in a
wide range of problems requiring social experimentation [48]. Of

course, it is not possible to analyse these problems in a
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universal;y holistic framework, because of the degree of
complexity involved, but a clear boundary has to be established
between the subsystem being analysed and the rest of the universe
acting as its environment. The elements inside the boundary are
structured into feedback loops that cause internal elements to
interact, while the cause and effect relationships between the

subsystem and its environment are assumed to be uni-directional.

Second, as the System Dynamics modelling process requires
explicit representation of the micro-components of the system, it
encourages delineation of the cause and effect relationships
connecting various elements of the system instead of using
statistically derived correlations that assume a random universe.
Thus, instead of offering the model as a policy panacea, the
System Dynamics method helps to increase knowledge about how the
system works, and thus allows the model to be used together with

the intuitive knowledge about the system and its environment.

Third, the modelling methodology permits a high degree of
communication between the mental model of the problem which is
based on empirical experience, and a mathematical model which is
based on the mental model. The high degree of communication
between the two is possible due to their structural similarity.
The mathematical model acts as an instrument for testing the
logical consistency of the mental model. The ease of

communication between the two facilitates iterative reformulation
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and refinement of both, which helps to zero in on the roots of

the problem relatively quickly.

Finally, as System Dynamics models are largely internally
driven by forces generated by the feedbacks they embody, these
models are relatively insensitive to the numerical values of
their parameters. Thus the need for a high degree of accuracy in
determining the model parameters is eliminated. This is valuable
in addressing social problems where data are scarce and
inaccurate, but qualitative information about the way the

components of the system interact can be obtained.

The System Dynamics method, however, has its limitations.
As the components lying outside the model boundary are unknown,
their behavior is unpredictable. Therefore, those components are
a source of randomness and uncertainty. A model may be sound and
logically consistent in terms of its internal structure, but its
ability to predict a reality will depend upon the relative
importance to the reality of the structure outside the model.
Thus, it is extremely important to be aware of the context of the
model and its limitations. The limitation of this analysis are
discussed in Chapters Five and Six. It suffices here to say that
the boundary of the model, rather than the quality and the
quantity of the numerical data used in this study, limits the

medel's use as a decision-making tool.
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1.7. Summary of Analysis and Organization of Thesis

A dynamic simulation model of the rural income distribution
system is the main analysis instrument of this study. The
logical consistency of the propositions stated in section 1.5 is
examined with the help of simulation experiments with this model.
The model also serves as a vehicle for testing several technology
and community related rural development programs, and reformist,
financial and fiscal policy instruments commonly suggested for
alleviating poverty. Finally, a criﬁical set of policies
expected to afford growth in rural income as well as an

improvement in its distribution is identified.

The model's validity is evaluated in regard to historical
evidence drawn from Pakistan. The model validity issue is
addressed in several parts over the succeeding chapters. First,
the micro-relationships of the model are examined for their
plausibility and their relevance to the theoretical and empirical
evidence in Chapters Two and Three. The eduation by equation
description of the model given in Appendix A further elaborates
those relationships. Second, the internal tendency of the model
to realize a unique income distribution pattern similar to that
of Pakistan is evaluated in Chapter Four. Third, the
implications of various policy interventions into the model is
compared to the impact of the reievant rural development programs

in Pakistan in Chapter Five. Finally, the discussion of model
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parameters and their sensitivity in Appendix B provides an

empirical basis for model validity.

Each of the above steps contributes towards increasing

confidence in the model.

The study reveals that in the absence of any frictional
factors that may prevent separation of parties owning and
cultivating land, most development programs striving to increase
the productivity of land will not raise median income, although
these programs may considerably enhance incomes of the capitalist
landowners, thus reinforcing their ability to acquire more land
from the peasants, The content of the succeeding chapters of

this thesis is arranged as follows.

Chapter Two describes the general structure of the model
and gives its substantive assumptions. (The detailed technical
description of the model is placed in Appendix A, while the

estimation of model parameters is discussed in Appendix B.)

Chapter Three discusses the feedback structure of the model
and identifies the forces governing income distribution in an
agrarian economy consisting of peasants and capitalist landlords.
These forces represent the internal tendencies of Pakistan's

rural income distribution system.



Chapter Four describes the simulation experiments for
testing and validating the model and for examining the hypotheses
advanced in the section 1.5. The simulation experiments are
performed in a sequence that helps isolate a set of modifying
assumptions which must be added to the model of a perfect market
economy for portraying Pakistan's rural income distribution
system. . The relevance of these assumptions to Pakistan is
argued, and the historical developments in the country's rural
income distribution are explained in the context of the model

behavior.

Chapter Five describes a second set of simulation
experiments aimed at testing rural developﬁent policies. The
specific policies tested include increasing supplies of
labor-saving modern capital equipment, land reforms, organization
of financial markets for decreasing dependence of investment on
household cash balances, injection of inputs for causing a "green
revolution", organization of cooperatives allowing self-employed
farmers to take advantage of modern capital equipment, increasing
outmigration from rural areas for reducing the burden on land,
and fiscal measures to affect income redistribution. These
policies are tested separately and in groups for formulating the

general framework of a rural reform for overcoming poverty.

Chapter Six sums up conclusions of the study and identifies

issues for extension of the research.
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