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Abstract

This paper attompta to explain the causes of widespread rural poverty
which has persisted in Pakistan in spite of the development effort.. The paper
also analyses the varicus rural development policies implemented and explains
why thes2 pclicies have had little {f any impact on the incomes of the ruzal
poor. :

Tbe main instrument of analysis of the study 1s a system dypamics
wodel incorporatimg income generation and disbursement processes ia an
agrarian ecoromy consisting of a capitalist sector and a self-employed sector.
Thie analysis rakes irto account ouly the economic factors arising out of the
raticral decisions of the capitalists and the cultivators. These factors are
tovsiderad adequate for maintairing rural poverty, although, the role of
social and polivical factors is acknowledged.

The situdy suggests that the absence of an economic force that should
enscurage ownership of land by its cultivators is a key factor respoasible for
the poor ecomemic <condition of the working rural households. Land is easily
separated from cultivators and is concentrated in the capitalist sector. This
conceniraticn significantly reduces income in self-employment and thus leaves
the cultivators with very little bargaining power for negotiating compensation
for labor. Thas, develooment policies striving to increase productivity may
enly serve to increase the claim to income on the basis of owmership of
Tesnurces. If ownership is concentrated outside of the ciltivators, such
poilcies may worsea ecounomic condition of the cultivators.

The study proposes a general framework for rural development
incerporating simultaneously fiscal instruments that should encourage transfer

of land owmership to its cultivators and policies that should help increasa

productivicy of land.
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1. INTRODUC‘fM
Rural poverty iu the developing countries has lately received much’
attention in the literature of economic development. 3everal couatry specific
and general studies are available on the subject. Notable among these are
writings by Lipton: 1976, Galbraith: 1979, Haq: 1976, and Griffin: 1978.
These writings attribute poverty, in varying degrees, to paucity of resources,
frequent natural calamities, social auad te:hnolc;gical backuardness,
exploitation of the rural poor by the rich, dependencies between the urbdaa and
rural sectors and between nations, and even to malnuitrition aad genetic
stupidity of the poor. Unfortunately, most of the treuiées on the subject
are vrhetorical aud make litrle if any attempt to explain systemctically the

mechanisms respcnsible for creating and maintaining cooditions of mass

' poverty.

This paper attempts ro explain the causes of rural poverty in temms of

the feedbacks underlying the resource allccation and income distribution

processes of the rural economic system. Pakistan is used as a case study to
provide empirical validation for the feedback model presented. The paper also
analyses the various rural development policles implemented, and explains why

these policies have had little, if any, impact on the incomes of the rural

The author is indebted to Edward B. Roberts and Alan M. Strout for their very
helpful advice over the course of this study, to M. J. Murphy for editing the

script, and to the Asian  Institute of Technology for providing financial
support for presenting this paper.
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" 4 sgystem dynamics model embodying the micro-econcmic relatiozships
tkat govert dacisions to acquire production factors, to produce, and to

disburse income to its various claimants is developed as tha main instrument

of analysis. The technical details of chis model are discussed elsewhere -

(Szeed: 1980; Saeed: 1981). This paper delineates the structure and the
hierarchy of the income and resource streams of the model and describes the
key decisions endogenzous to the income distribution system affecting those
sireams. Additionslily, the paper examines macro-policies that underlie most
developuent programs and discusses their effect oa income distributiom.

It is suggestad that the conditions of persisting poverty arise out of
the abseace of zn economic force that should act against the separation of the
azacs of production from the cultivators. The abseace of this force also
mzkes faccme distzibution resilient to most develecpment policy instruments and
this assures persistance of poverty.

Whila the importance nf social, cultural, and political factors in
aifecting inccmes of the varlous cross-sections of rural house~holds is
azknowledsed, only economic factors are used in this study, as these factors

ara2 cocsiderad adequate for creating and maintaining the rural poverty.

2. RURAL POVERTY AS AN INCOME DISTRIBUTION PROBLEM

Tae majority of rural households in Pakistan recei‘.:e incomes that are
much lower than what is veflected in per capitaz income figures (Griffin:
1979). Per capita ircome has been quite Jlow by western standards, b.uc it has
been rising steadily both in real and money terms over the past three decades

(Pakistan Ecouomic Survey: 1977-78). However, poor households have

experienced littie change in their standard of living which has declived im |

scme cases (CGriffia: 1979). This has happened in spite of the several rxural
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development policieé specifically aimed at the poor. . Apparently, no dent cao ‘
be made ia the poverty problem by stinulatizg production unless the mechanisas
of income distribution are concomitaatly Influerced. Therefore, the focus_ of
this analysls is income distribution.

The pattern of rural income distributionm in Pakistan i3 characterized
by wide disperities in ixicc:ne between the capitalizr and the cultivater
classes, whereas, within each class the wmambers enjoy relarively uziforz
incomes and life styles. The capitalist class corsists of absentee laudlords
who reant out their land to the share-croppers, and comerciall farners who
employ wage labor to cultivate their land. The cultivator class consists of
self-employed peasants tilling their own lé.nd znd/or share-—cropping on rented
land, and wage-workers (Alavi: 19758).

Based on the size of land owned and the pattern of farm manigement
according to farm size in the 1950s, it can be easily shown cthet the
capitalist households constituted sbout 3% of the rural hcusahoids in  the
early part ‘of that decade. However, they owned about 70% of the land zrnd
obtained about 50% of the rural income. The remairing 97% of the households
consisted of the cultivators who owned 30X of che land and shared about 50 of
the rural income awsonz themselves (Saeed: 1980).

Since the 1950s, a2 number of development programs have beea
implemented in Pakistan. Most of these programs cam be placad im ctha
framework of a small oumber of ﬁacro-policies that have a wmixed set of
economic and social o‘ajéc:ives. The policies with ecoaomic abjecrives incicde -
the provision of mechanical implements, green revolutioz inputs, institutional
credit, and industrialization of the urban sector {(Sterr: 1570). Tue policies
with social objectives include land reforms, community development efforts,
and family planning. The policies with economic objectives have apparently

helped to increase significantly the land productivity and sgriculiural
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output, although, the iancomes of the poor are unaffected. Social reforms have
usually been iatroduced on a li'mited scale and have had litele effect on the

incoues of the poor (Papenak: 1977). . :

3. BISTORICAL TENDENCY OF THE INCOME DISTRIBUTION SYSTEM

"Historical tendency” is used as a reference condition for testing the
bypotheses advanced in this study as against "historical behavior" because of
the lack of data providing a substantive basis for measuring historical
behavior. The historical tendency serving as reference mode 18 ahstracted
from various pieces of historical evidence. This tendency encompasses the
aspects of aistory which determine the shares of the various claimants to

rural income. These aspects are land ownership, land management, and worker

compensation,

1

Prior to the nineteenth ceatury, agricultural land ownership rights
did not exist im the region, which is now Pakistan., All farming was carried
cut by self-esployed cultivators who traditionally 1lived on the land they
tilled. The size of a land tract often depended on the size of the family
cultivating it and the produce of the land was claimed by 1ts cultivators
after a share representing land revemie was given to the representatives of
the ruler (Roulet: 1976).

In the 199Cs, a new land tenure 8ystem was introduced by the colonial
British govermment. Under this system, land ownership rights were formalized
and land could be bought, sold, mortgaged, and rented 1like any other
compodity. Simultaneously, marginal lands were irriga-ted and large land
tracts were graanted to the subjects of the crown as well as to prospective
commercial farmers (Roulet: 1976). » '

Over the period that followed, not enly did commercial farming

gradually disappear but the cultivators alse lost most of their land hoidinss

-5~

to .t_he big, and ofgen absentee, land-owners. Share~cropping emerged as the
dominant land management practice, while land reats rose and _uorker
compensation declined. Thus, over the course of these changes, the ecouomic
condition of the cultivators continuously deteriorated. These chlnse#
eventually led to the stagnant pattern of land ownership, land wansgesent, and
income distribution that was prevaleat in the 1950s (Roulet: 1976).

A significant effect of the rural development programs introduced
after the 19508 was a change in the land management pattern. Over this
period, commercial farming became quite popular and a2 large part of the
ghare~cropped land was converted by its owners to commercial farms (Alavi:
1976). This change is reported to have also further decreased the cultivator

land holdings and depressed worker compensation (Burki: .1976).

4, STRUCTURE OF THE RURAL INCOME DISTRIBUTION SYSTEM

Ownership of land and farm capital and labor input into the production
process are the bases of claim to the farm income. However, the income shares
of the various claimants are determined not om the basis of the productivity
of the factors contributed by the claimants but by their respective bargaining

positions (Bardhan:1973; Andersom: 1968). Although, in the long run, the.

" factor proportions are adjusted in such a way that the marginal revemie

product of the factors equals their respective wages. Thus, even though 3
correlation may appear between factor productivity and factor wage, .tbe causal
relations between the two are far more complex. This is an important premise
for understanding the income distribution system. The mechaniams of
bargaining and the feedbacks these create will be discussed iatet in this
paper.

The prevalent patterns of farm management indicate that the agrarian

economy is distinctly dualist, 1. e., consisting of a worker-hiring and/or
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land-leasing capitalist sector, and a self-employed peasant sector. 6
: The total -land availsble for cultivaticm 1s divided between the
Furchaermore, sll werkers, whether salf-employed im tiIling their own or rented . ’
capitalist and the self-employed sectors. The lzad owvmed by each sa2ciclr
laad or employed as wage-workers, belong to a homogeneocus soclo-economic .
- changes as the two sectors buy and sell land between them. Land in ckte
group. This group has a common interest -— to maximize its consumptiom. This
' capitalist sector is elther commercially farmed or remted according ta which
group 1is aisc the sole supplier of labor in the econcmy. On the other hand, : ’
: is more profitable. Land farmed by the self-employed sector comsists of laad
the capitalist sector strives to maximize profit while it is also the sale ’
owned by the workers as well as land rented from the capitalist sector.
wage—employer in the economy (Bardhan: 1973).
Capital is allocated between the sectors inm the saze vay as land.
As the tenure system protects the ownership rights of farmers and
However, traditional capital can be created onm farm by diverting soze of the
absentee landlords alike while it also warrants easy and uncumbersome land .
. production capacity to producing it, whereas, modera cspital is imperzed from
transaccions, production resources may be owned by ome sector and employed by
’ . ’ the industrial sector. Each type of capital is available to the two secicrs
the other. Owmership of resources by a sector depends on its finmancial
as shown in Figure 2 and is acquired by the two sectors depending on theix
ability, while the amount of <rescurces employed by a sector depends on its
utility for capital and their fimancial resources. T
production efficiency. Figure 1 illustrates the broad accumulation processes '

znd the rates of change related to the allocation of land between the sectors ( A 2 Y
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saif-employmen: seétors as shown in Figure 3. The capitalist sector hires as
n2ny workers ss it needs at a wage determined by the collective bargaining

position of the. workers. The remaining workers are accomodatedlin tha

peasant sector.

Rural
so Tk €,
Workiorce ! Workforce wWorkforce
Xatural Migration
Srowech Rata _
l Rate l M
)
H
H
\
e ’
, ; i Self-Exployed
| Wage Workers :‘\ Workers

Figure 3:  Allocation of Workers Between Sectors

Figure 4 shows how capitalist and worker shares of dincome are
cetermined. A part of the value of production of the capitalist sector is pald
out as wages, the rest is added to the revemue of the sector. The other
componant of the revemue of the capitalist sector is rent payaments received
fron the self-employed sector for the profluction factors rented out to it. A
part of the producrion of the self-employed sector is disbursed as fhese rent
payments. The rest is added to the revenue of the workers. Wage payments

rezceived from the capitalist sector for labor provided also add to the revenue

of the workers.

The rural -workforce is divided bSacween wage—employment  and
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Apart of the income in both sectors is consumed. The unconsumed
parts of the incomes are saved and flow into the respective accumulated
savings. Acamulated savings are spent by each sector on the acquisition of
land and capital, or are eventually consumed. When any"assecs are liquidated
by a sector, funds equal to the money value of the liquidated assets flow into
the accumulated savings., Thus, és land is bought and vsold betweea the
sectors, savings representing the money value of the transacted assets are at
the same time transferred between them. The value of farm capital produced by
2 sector is included in the value of its production. Thus, for accouniin.g
purposas, when & sector invests in farm capital, whether this capital is
acquired from the indiginous sources or from the industrial sector, the money
value of the acquired capital flows out of that sector's accumulated savings.

The resource and income streams of the rural econcmy discussed in this
section are governed by the feedbacks arising out of the economic decisions of
the two sectors. These feedbacks are respousible for a tendency of the income
distribution system to move towards an internally determined goal which
assures low incomes for the cultivators. Key feedback mechanisms in the

system are discussed in the next section.

5. _KEY MECHANISMS UNDERLYING PRODUCTfON

AND INCOME DISTRIEUTION DECISIONS

At the outset, the resource and income streams discussed in Section 4
oay be assumed to be governed by the mechanisams of a perfect market in which
both capitalist and self-employed sectors are price-takers aund are perfectly
comsatitive. Further, the simplifying assumptioas of homogeneous technology

.. -tput, fixed economy, and employment of all resources available to each
€:...7 are made. These assumptions also impose on the model = the following

uz | :listic restrictions:

~1l=

1. All production factors including labdr are paid accordipg to their
respective marginal revenue products averaged over the whole of the
economy.

2. The issue of ownership of resources is not clear. In defaulr, the
resources employed by a sector can be assumed to be owned by it.
Renting of resources, therefore, is irrelevant.

3. As resources easily flow towards the sector where these can ba
ot S

efficiently employed, the financial markets are perfect, acd the
investment ability of a sector is independent of its saving abilicy.

4. For accounting purposes, the savings of a sector should in the

long run equal its iovestment. Therefore, the saving habits of both

sectors must be similar and stable, i. e., the margiral propeasity te
save in each case 1is ‘the same and, for simplificatvion, fixed.

Thus, in view of the structure of the dual econoay descibed ia section
4, only one feature differs in the resource allocation decisions of the o
sectors: While the capitalist sector adjusts the mmber of workers employed
by it on the basis of their cost relative to their bezefit, the peasant sector
absorbs all residual workers after the capitalist sector has met its sorker
needs.

A system Dynamics model of the income distribution procésses in a
dualist rural economy embodying the above assumptions was formulated. The
resources were arbitrarily equally distributed between the two sectors aad th
model was initialized in a state of 'market equilibrium," which persisted
when the model, was simulatad.

Next, the equilibrium was disturbed by taking away a fraction of the
workers from the capitalist sector and placing them in the self-employed
sector and the model was again simulated. The transfer raised the marginal
productivity of workers in the capitalist sector which immediately proceeded
to increase its workforce. The transfer also ipcrzased the intensity of
cultivation in the self-employed sector, as a reasult of which the margimal
productivities of land and capital in that sector rose; hence it proceedad to
acquire more land and capital. Worker hiring by the capitalist sector and

land and capital acquisition by the self-employed sector continued wuatil
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rmarzinal revemse products of factors and their proportions were the same in
both sectors.

Figure 5 1llustrates how the two sectors proceeded in the simu;lar_ion
to equalize proportions and the marginal Tevesue products of factors im
respcase to the exogenous transfer of workers. It may, however, be noted that
the new equilibrium manifests a differeant distributicn of land and workers

bLatween sectors than that of the original equilibrium. This should be

5

-~ected, as both sectors are coacerned with =maintaining efficient factor
proportions and are not committed to having anm absolute amount of any one
faczor. Also, as long as wage rate is based on the aggregate marginal revenue.

preduct of workers, the equilibrium proportion cof workers with respect to

o

.er facrors will be the same in both sectors, aven though the peasant secior
does not have any hiring or firimg ability. The tendency of the capitalist
sector to equate marginal productivity of workers to their wage rate assures
that the worker intensity in both sectors is the same.

The iascome share of the workers is not adversely affected by the
zrbitrary transfer of workers to the self-empioyed sector. The loss in wages
of the workers is adequately compensated for by increases in production of the
salf-employed sector whem it acquires additiomal resources. The average
comsumption per worker suffers when wage income is lost, but recovers to a

nizher level 2s the workers start receiving additional income from the newly

acquired Tresources.
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The behavior of the model incorporating assumptions of perfect market
is quita consistent with what is manifested in the neo-classical economic
iiterarure, although this behavior is empirically iovalid. Evidently, the
unrealistic limications stated at the ocutset coutradict what takes place in
the real wrld. The suppliers of the production factors are paid according to
thair respective Dbargaining positbns and uot om the basis of the
productivities of the production factors they supply. A formal framework of
ownership of land and capital exists and is protected by law in most
con-socialist countries including Pakistan. Both land and capital can be
freely bought, sold, mortgaged and rented by their owners. Often, production
resources are owned by ome secfor and employed by the other, while rural.
fipancial markets are invariably segmented where all economic units are
coafined to self-finznce and a complementarity exists between the saving
ability of a household and its investment ability (Mckinnon: 1973).
Furt:ermore, the saving patterns of the capitalist and the cultivater
nouseholds differ widely. The former, having incomes much above subsistance,
show stable saving propensities. The saving propensity of the latter is very
sensirive to the availability of wage employment opportunities that decrease
the need to save for supperting imvestmeat £or self-employment, and to
decreases in  the absolute level of their income in the face of inflexible
subsistence consumption that limits their saving rate even when imvestment for
self-:zployment is necessary (Hellc;r: 1969).

The implications of relaxing each of the above limitations of the
model are discussed 1o detail in Saeed: 1980, and Saeed: 1981. It suffices
here to say that these limitations must be relaxed en-bloc to achieve
cozsistency between the structure of the ircome distribution system and the
model. If these limitations are relaxed, the model shows the income

distribution tendency which is shown iam the historical evidence. The

10
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following changes in the structure of the model ars necessary before It cio
faithfully represeat the system, both in terms of - its structure and  its

behavior:

2sig

1. TWorker compeansatios should be dereranined on the basis of the
worker's coliective bargaining positicz. 4 proxy for this is the
opportunity cost of workers for supplying ome unit of labcr to the
capitalist sector. This opportsaity cost is represented by the
average level of consumption available to all workers (bota
gelf-employed and wage-employed) before a unit of wage-~labor is
supplied.

2. The capitalist sector may reat out 1and and czpital to the
self-employed sector if it is unecoromical for the formar to directly
enploy those resources. Thus, owrership of producticn factors w2y rct
necessarily rest with the sector employing these.

3. Investment ability of a sector sbeuld depend not omly co its
ability to employ resources efficiently, but also on its saved cash
balances. Absence of savirgs may force liquidation of assets in oréer
to meet maintenance investment and lumpy consuxmption mneeds even whem
the marginal returns on thosa assets are bigher than their margical
costs.

4. The workers must increase their rate of consumpticn wher their
utility of saving for maintaining resourcas for self-employzent is
low. This can occur when wage-employment opportunities offering
compensation equivalent to the average constmption level of workers
are available. These opportunities allow transfer of some of the
salf-employed workers to wage-work and permit consumption of savings
previously required for maintaining resources for seif=-employment.

When wage eaployment is mnot available, the absolute imncoze cf the
self-employed workers is limited if they have to pay remt for the
resources they engage. Consumption pattercs being inelastic at low
levels of income, this also limits their savings.

Incorporating the above propositions ir the model imparts to it an
{nternal tendency that closely resembles the historiczl behavior of Pakistaz's
rural income distribution system. Furthermore, the income distributicn goal
of the model is independent of its initial conditions as {1llustrated iz Figure
6, which compares the land ownership behavior of the model with different

initial conditions.
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In both cases shown, the model was in equilibrium with perfect market

assumptions before its wmodifying assumptions were activated. The model

strives to reach a new equilibrium which is the same irrespective of the
Initial equilibrium. The equilibrium goal of t}he model shows tha.t most of the
land is owned by the capitalis: sector, that commercial famming is almost
eliminated, and that share—crop‘ping' energes as the leading land management
practice. TFigure 7 shows the end equilibrium inccme shares of capitzlists g=d
workers. Even when the ‘capitalist: sector's share of i1ncome 1s small

initially, towards the end about 502 of the income falls to that sector.
Capitalist households, -being a very small fraction of the total households,

worker compensation equilibrates at a low level.

The income distribution system modeled exhibits an interral tandency
toward separation of means of production from the workers. Ownership of
resources tends to concentrate in the sector with a stable saving ability

while ownership does not bind this sector to cultivate the land, which is

rented out to the self-employed sector.
When the wage rate or in the case of sslf-employment, the claim to

income on the basis of labor input is determined independently of laad

ownership, the separation of ownership from cultivators may not necessarily
lead to a reduction ivn worker compensation. However, when income is dividad
between its claimants through mﬁtual agreament, the share obtained by each is
strongly influenced by the collective bargaining position of the claimznts.
If a worker can afford a high level of consumption by being self-employed om 2
family farm‘, his opportunity cost of becoming a wage-worker will be high.
When self-employed workers own little land anci mostly share-crop, not oanly is
their share of income claimed on the basis of ownership small, but the level
of consumption available to them, and comsequently, their oépcrmnicy cost of

becoming wage-workers, are also low. _Thus, the concentration of land
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It should be interesting to note here that th2 model behavior exhibits
a high positive correlation between wage rate and the ﬁargi::al revenze product
of workers ‘(see Figura 8) that is in agresment with the acomomic belief that
production factors are psid according to their incremental coatributiom to
production. However, the wmodel does mot dincorporate in its structure &

corresponding set of correlationms.
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Figure 9 i’epresents a nuch simplified causal diagram showing important
negative feedbacks affecting wage rate and margin;il productivity of wage
workers. Wage rate, being a function of thé bargaining position of the
workers, deperds on how much of the resources are owned by the workers.
Because the savings and investment abilities of the parties are complexentary,
the cwnership of rescurces by workers isvpositively affected by their own
saving ability while it is negatively affected by the saving ability of the
capi.:a ist sector. Everythisg else remaining unché.nged, worker saving ;bility

will be anegatively affected by the mumber of workers being acc:inmodated in

']

elf-smployment as they would increase consumption pressure. The mumber of

elf-employed workers increases when fewer wage-workers are hired by the

©

capitalist gector, whereas, the decision to hire workers depends on the wage
rate. The saving and ownership ability of the capitalist sector depends on
the vciume of its profits. These profits are positively related to the
productivity of the wage workers, which is negatively related to the mumber of
wags workers and this number depends on the wage rate.

4nother negative feedback loop affecting the wage rate arises out of

kz coasumption-maximizing behavior of the workers. When the wage rate is

r

1igh, the self-employed sector would encourage some of its members to accept

waz2 exployment, so that it becomes possible to expand consumption by not
taving to save for supporting self-employment facilities fo-r these workers.
In the loog run, however, the diminished saving rate decreases owvnership
ability of the workers, and this suppresses their. Bargaiuing ability and,
thus, the wage rate.

A further examination of Figure 9 reveals that, in terms of
causations, wage-worker productivity negatively affects the wage rate while
the wage rate positively affects wage worker productivity. The two would

eventually move towards the same goal and might have a positive correlation

13
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but this correlation is not guaranteed by the structural relatiozships between

them.
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Abilicy of

Capitalists 3 Margiral
Productivity
of Wage Workess

+ Wage

N N

Ownership of Wage Workears
Resources by Exployed
Workers
+ -

Desired

Workers

in Self-Employment }

!

Saving & % Horkers-f
Qumership hecommedaced
Ability of in Seli-fmpleyment
Workers .

Figure 9: Simplified Causal Diagram Showing Negative
Feedbacks Affecting Worker Compemsation and
Income Distribution
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When both capitalist and self-employed sectors use the same

techrology, and the opportunity cost of capital " investment i1s unifom
evervwhere, the marginal revemue product of workers must become the. seme in
tha two sectors. However, as wage ra:é depends on the total income claimed by
the workers less their cost of investment in self~employment, the wage rate
canpot become equal to the marginal productivity of workers unleés the
worker's claim to inccme is primarily due to their labor input. Thus, if the
capitalist sector is to exist at all, a high degree of dichotcmy must arise
between the owners and the cultivators of resources. The existence of the
capitalist sector 1s assured because it is possible to practice share-cropping
that allows capitalist households to obtain a profitable return om land owned
by them without having to hire wage-workers for cultivating it. Thus, low
workaer compensation with accompanying accumulation of income in the capitalist
households is assured.

There are also several positive feedbacks in the system coupled with
the cegative feedbacks described above. These feedbacks further facilitate
separation of the means of production from the workers. Figure 10 shows the
key positive feedbacks. These feedbacks arise out of the stroné coupling
berwzen the two sectors in terms of sharing resources and income, and from the
zero sun nature of the eccnomy. Rent payments by cultivators strengthen the
financial ability of the capitalist sector, but weaken that of the
cultivators. Since financial ability affects the abilitj to own land, the
sector with increasing savix:zg ability will end up owning the most land.
Furthemore, as ability to own land in the peasant sector ~decreases, land
rexts are bid up, which further increases rent payments while also encouraging
the capitalist sector to rent out more land. Thus, separation of land from

the cultivators is speeded up.
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Figure 10: Simplified Causal Diagram Showing Positive Feedbacks
Affecting Worker Compensation and Income Distribution
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Population growth in  such au'econuxy will wotsen; income distribution
and furcher suppress' worker compensation even though the accompanying imcresse
in workforce raises the intensity of cultivation and total output. A4s
increased intensitiy cf cultivation iocreases productivities of land and
capital, rants are bid up. Cénsequently, the capitalist sector's share of the
total rural income absorbs a substantial part of the increase im output, while
rhe rexaining output has to be divided batween an increasing number of
wWoTKars. Therefore, the average consumption level of workers and their
wage-bargaiaicg position declives. Thus, the burden of pdpﬁlar.io:x increase is
largzly borme by the workers.

The behavior of the model quite accurately represents the internal
t‘er‘denc' of Pakistaa's tural income distributiom system while the
micro-structure of the model also embodies the typical charateristics of the
syscem. Furthermore, the qualitative bekavier of the model is quite
insensitive to changes in its parameters which appear to affect largely the
speed of adjustment of the system. Details of the model parameters and their
.-;,ensi:ivi:y are described in Saeed: 1980, Further discussionr will be aimed at
studyiog implicazticons of the various development policies, past and
exploratory, with a view to further increasing understandicg of the mature of
the forces responsible for making the income distribution system resilient to

policy changes, and to didentifying the effective ways of countering those

iorce.
6. RURAL POVERTY AND DEVELOPMENT POLICY
The emphasis of the development policy in Pakistan has varied over the
pas  :w decades. During the 1950s, industrialization was promoted almost
e . ively (Falcom & Stern: 1971) In the mid-fifties and early sixties

ext :.sion services in the rural areas were also introduced (Mizrow: 1963). Imn

15
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the mid-sixties and seventies, agricultural modermizaticz, ruzal credit, and
promotion of agricultural cooperatives v‘lere pushed as key policy imstruments
(Xhan: 1976). Some effort was also made at redistribating land through tha
land reform acts of 1958 and 1971. Industrializarion was expected ts absord
the surplus rural labor in addition to causing anm increase ia the .agg‘:a-,gate
income. Rural extension service progfams attempted to help fammers by making
available to them agricultural technicians. Agricultural developzment prograns
were aimed at increasing the income of the rural population. Land refora
represent_ed explicit efforts to redistribute rural incoms.

The industrial developmant programs attracted quite & large mmber of _
rural migrants as a result of which the rate of urbamdzatiom has been quite
high over the past few decades (Pakistan: Basic¢ Facts, 1977-78). The ruzal
extension service programs were run for several years cm an experizental tasils
and then discontinued as these were considered i:eifective Qiizrow: 19€3).
The agriculture-related programs have been credited with bringing ahout a
"green revolution” experienced in the 1960s (Nutley: 1972) waile the scale of
the land reforms was trivial (Haider: 1975). In any case, most observers
agree that no dent has been made in the problem of rural poverty.

In an income distribution system, whers land ownership =not only
entitles a party to a share of income but also detemipes the level <':f
compensation for the labor input to production, any development programs aimed
primaril:y at increasing productivity and aggregate income may cnly increase
the income shares of the parties> owning most of the productive rescurces.
Additionally, the dependence of investment on internal savings allows parties
with rising incomes to expand their 6wnership further. Thus, growth-orieated
development ﬁrograms not providing for land redistribution may: worsen Tural
income discribution and draw down compensation of the rural worker. This has

been amply demonstrated by the outcome of tke development prograiss ia
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ing agriculivre

Ttere have been mumerous arguments about the scale of technology which
has been applied to mcodernizing agriculture. Waile large-scale techmologies

zive econcmies of scale, the small farmer can often oot use these aad as such

sroductivicy small farms canpot be eanhanced. Thus, divisibility of

has this debate appears

tachnoiogies

lately been emphasized. Howaver,

soverty issue when viewed in the comtext of the dynamics of

Figure 11 compares two simulation runs showing changes
in laad owanership and land management patterns in respomse to the iatroduction

scale modernizing technologies. The simulation in Figure

that the technology 1is large scale and available only to the

sector. Thus, it dintroduces a degree of  capital

higa

ciifsrentiation between the two sectors. Simulation in Figure 11(b) assumes

v

the technology 1s divisible or the smell farms are organized into

T

thus can use large scale tachnologies. This transiates into

2 low cegree of capital differentiation between the two sectors. In

it is assumed that application of wmodernizing techrology will

capital while simultanecusly decreasing the

danmnz -
ialraase €

ne output elasticity of

Furthermore, this application is assumed to make

ad harvesting processes faster, thus permitting multiple cropping

increases yearly production in proporticm to the . iatensity of

ication. The technological inputs are available in small quantities and

raticned between the two sectors according to their raspective demands.

assure a high degree of access to the techuolqgical inputs for the

faming sector, fipancial constraints on iavestment are reduced,

wiich can be translated into provision of institutional cradit to the farmers.
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conditions in

Pakistan in the 1950s.

Additionally, a fived

p cpulation growth rate of about 2% per year is assumed.
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The two sizmulation rums exhibit more or less similar land ownership
patterns, although ‘differen: land managenment patterns. » When the application
of technology producés high capitel differentiation, a rapid increase im
capitalist farming {s shown, whereas, wfxen technology produces low capital

differantiation, share-cropping contimues to be the dominant land managesent

practice. In the f£irst case, capitalist farming expands because the

procuctivity of land where modern inputs are applied is higher than the land

rent available in share-cropping. However, the conversion of share-cropped

land into capitalist-farmed 1land displaces more self-employed labor than the
wage~labor it employs. Consequently, the shortage of rentable land pushes up
laad rents. Also, as the self-employed sector absorbs the surplus labor in

thke econamy, its cultivation intensity increases, which raises its

productivity to the leval of commercial farms. At this point, the conversion

oi share-cropped land to commercial farms stops.

when modernizing technology is almost equally available to both

sectors and the capital differentiation between the two is small, the

productivity in the two sectors is comparable. Therefore, rents remain high
and share-cropping remains competitive with commercial farming <£for the
capitalist sector. Taus, the land management pattern does mnot deviate

substantially from the case when modernizing technology is not applied at all.

The worker compensation is quite comparablé in both cases discussed

above, as shown in Figure 12. Evidently, as long as the ownership pattern is

cot affected, due to strong links between ownership by workers and their wage
bargaining position, low worker compensation and concentration of income in

the capitalist house-holds will persist.
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6.2 Radical Land Reform

Iadead, lacd redistributicon is reccgmnized as - an imporcant
income-redistributing facror. However, radical land reform policies
.in‘corporating instantaneous transfers of land froam the capitalist owners to
the self-employed peasants are not ounly dﬁfi@: to ixplament but may also be
quite ineffective in the long rum. .

In Pakistan, two rounds of land reform have beea implemented over a
period of a little over a decade. Both were oma trivial scale but were
concemitant with the the mechanization effort. IThese reforms reportedly
started a chain of private transiers, largely to the family members of the big
land-owners. The purpose of these transfers was to wmake bper capita lan;i
owzership conform to the official ceilings but to retain its ownership within
the fazily. But land reform did little to change the land distribution
pattern. In fact, the small peasant farmers. were repcrted to have lost 7% to
2% of their holdings over the decade following tha 1959 land reform. over
the same period, the holdings of the biz landlords engaging in commercial
farming considerably expanded (Burki: 1976).

Lacd reform policy is simulated by arbitrarily transferring a million
acres of land from the capitalist land-owners to tie peasants, while at the
szze time, modern technology is made available to the capitalist sector as was
the case in Pakistan. Tae land is given free of cost to the peasants, and the
capatalists are paid ccmpensation at a rate determined by the going price of
land.

Figure 13 shows the changes in distributicn of land resulting from the
combined effects of mechanization and land refom policies. Although peasant

land holdings increase when land reforms are iatroduced, by the end of the

s imulation, a large fraction of peasant holdicgs have , been lost to the

capitalist owners.
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Transfer of land to the cultivators, at the outset, reduces tkeir reat
burden while also raising their claim to income on the basis of owzership.
The ensuing increase in the incomes of the self-employed stizulates
consumption in the self-employed sector. But increases im self-employed
income also bid up wage rates in the capitalist sector. This has two effects:

First, the utility of savings for dimnvestment in the self-empioyed sactor gozs

down; second, the number of workers desired to be employed in the capitalist

sector 'decreases. As a result, a large mumber of workers have to be
accommodated in the self-employed sector, which in turm, depresses this
sector's consumption as well as savings. Thus, the saving abilicy 'of the
cultivators and their internal cash balances may not rise with the increase in
their land holdings. At the same time, the capit;list share of inceme is only
marginally affected. Capitalists can easily inmcrease the intemsity of modern

technologies in commercial famming, hire fewer workers and generate eagugh



-32-

savings to bid the seli-employed out of their land holdings. As cultivator
land holdings decli.;e, income in self-employment decreases, which causes the
wage rate to decline rapidly. 4

Thus, radical land reform may bring enly a Cemporary relief to the
cultivators. Such reforms may have to be periodically repeated if their
equ:;.:y cbjectivas arz to be realized. Recognizing that land refomm is a
soliticaliy and administratively difficult policy to implement, & continuous
p:ogra;: i land redistributicn is practically impossible.

6.3 Migration

|

Migrasion out of a poor region is often saen by the planners as a way
of relievirg pressure on the rezion's overburdesed endowments. But pxigration
also decreases the labor rescurces of the domor regiosn and thus diminishes its
production abiliry (Liptom: 1976). Population redistribution policies,
therefore, are a subject of much controversy and debate.

In Pakistan, migration from rural areas followed an ambitious
industrial developmeni: program implemented in the uxban sector during the
1950s acd early 1960s. The relative expansion of the urban sector over the
past three decades (from 154 to over 30%) indicates that the volume of rural
emizration has been quite high. The persistance of rural poverty also shows
¢hat the emigration has oot helped the xural poor. Lately, however,
remittances from the emigrants to the Middle East seem to have increased money
inccmes of many rtural households, but this has alse fueled inflation in the
absence of corresponding increases in the availability of goods and sexvices.

Migration policy is simulated by activating a rate of rural emigration
of people iz the model which depends on urban-rural wage . differential. The
urbar wage rate 1s assumed to be fixed at a level higher than the rural wage

rate at the begining of the simulation. The resulting distribution of lacd is

stown in Figure 14,
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Migration seems to have no effect on the ownership of land, though it
cauées the land under commercial famming to rise at a faster rate aad o 2
higher level than before in response to the accompanying modernizatiozn effort.
Figure 15 compares the capitalist and worker shares of income wich and without
migration. The total income of the agricultural ecozomy grows at a much
slower rate with migration than without, due to the continuing atcrition of
labor resources in the former case, but the share of the capitalists is cunly
slightly decreased. Thus, most of the loss in production is absorbed by the
worker's share of {ncome. In the long run, migratiom will éend to balance the
compensation of the rural worker with that of his urban counterpart, but at
the cost of a decrease im rural production and without changing the rural land
ownershi;; and inmcome distribution pattern. If the wége rate is determined by
the economy-wide collective bargaining position of all workers, and the bulk

of the workers are £rom the rural sector, the urban wage rate may Dot be
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expected to be much different from the rural wage rate. In such a case,
pogulation growth rates and the rates of relative explansion of the urban acd
ruril econcmic bases will determine migration. The changes im  worker
compensation and income distribution in such a system are outside the scope of

this analysis.
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6.4 Tiscal Policies

The key factor responsible for creating a dichotomy between
lacd-owning and land-cultivating classes and the income differemtials between
them appears to be the absence of a force that should assure ownership of land
by its cultivators. Apparently, the ease with which land can be profitably
rected out by the owners allows its employment in the sector that efficiently
uses 1t as a production factor. The transfer of ownership, however, is

riuat ces . .
relatively difficult as it imvolves a concurrent financial transaction. Thus,

the ownership of land by a party is not coterminous with the land cultivated
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by it. Because ownership 1is an important basis for claim to lrcome, the
cultivators often have to give up a substantial share of their production to
the owners.

As the renting practice appears to serve a&s 3 means to geparate owners
from cultivators, rentiné, in all forms needs to be discouraged. An
administrative ban on renting can not only be impossible to implement, but can
also be ineffective if imposed inm an economic emviromment where renting is
seen as an efficient and convenient practice both by the renters and the
rentees. A simple fiscal policy such as taxing rent income is much simpler to
implement while also being very effective.

A rent income tax may be quite difficult to collect. Nonetheless,

‘even if the collection of such a tax is inefficient, the presence of the tax

should discourage land-renting and share-cropping practices. Thus, the amount
of tax needed to be collected may diminish over time and when the practice of
renting has ceased, no tax will have to be collected.

It should, however, be :ecognized that when a fiscal instruzent
discouraging renting is introduced at the same time as labor-saving technology
in an enviromment where share-cropping dominates, 3 wave of - evictions of the
share~croppers from land which is rapidly comverted izto commercial farms nay
follow. But these evictions will also increase labor intensity in the peasact
£ arms which absorb the surplus workers. The productivity of peasant faras ard
their bids for 1land, therefore, will rise which will also increase the
opportunity costs of éwning land by the relatively less productive capitalist
sector.

The policy of taxing rent income is simulated by subtracting 2
conséant fraction of all rent income £rom the revemue of the capitalist
sector. It is assumed that the rent burden cannot be directly passed om to

the rentees as this would limit their demand for renting land. The changes in
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tae distzibuticn ofj land caused by the policy are shown in TFigure l6.
Share-cropped land is either rapidly coaverted te ccmmarclal farms or sold off
after tae policy is in effect, but holdings of the commercial farmers contlaue
to decline as land priceé are pushad up by the intensive peasant cultivﬁcion
and as the opportunity costs of maintaining imvestment in comuarcial farms

rise.

e v e 2§ e v w o] ®oe = e

60,0004

'
1
A
o ] S
LAND GdNED AND . e .
_ CLWLTIVATED BY PEASANTS
1

15,000

B : b
LAY GWNED BY CAPITALISTS 1
SHARECRCPPED BY PEASANTS * * ° : LR
. . '

e

1
1
1
1
1
! 1

' '
1 ' N .
e e .y J1. .1 LD UNDR
. ' CAPITALIST FARMING
p i ’ ) “
)
1

15,0004 33,0004

LAND UNITS

0.0004
g\

Figure 16: Changes in Land Discribution: Taxation of Rent Income

The final distribution of land between the peasant and commercial
sectors will depend on the degree of capital differentiati'on between the two
seczors permitted by the availabla supply of mechanized implements exclusively
available to the ccamercial farmers, The greater the supply of those
inplements, the higher the profiﬁs in ccmmercial farming, and the greater the
area of land under commercial farms. As the use of modern Implements can
increase productivity by allowing multiple cropping, the limited use of those

implements coupled with fiscal policies to discourage renting will i:hni: land
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productivity, while making income distribution wmore equitabla. The degree of
mechanization, therefore, clearly incorporates a compromize between eificiercy
and equity. A lower. level of mechanized irputs will yield a lower cggrazsate
output with a more equitzble distribution of income, while a higher leval of
mechanized inputs will yield a higher output with less equitable distributisn
of income, unless ofcourse, mechanized inputs are equally accessidle to both

sectors and there is no capital differentiation.

7. FRAMEWORX FOR A RORAL REFOTM

A ﬁrd reform aimed at improving the well being of the people shouid
incorporate objectives of both growth and equity. Nome of the policies
discussed so far appear satisfactory for realizing those objective; when
implemented alone. Also, if all policies are introduced tegether without
knowing how they interact with one another, some of them may countesact t‘.n;.
others and thus make the outcome of a development program uncertain. Thus, it
is important to have knowledge of the individual characteristics of various
policies for delineating a set that must underlie a welfars-oriected rural
development program.

The first and the Cforemost requiremeat of a policy set aimed at
alleviating widespread poverty and low worker compensatiom is that it should
encourage ownership of land by its cultivators, so that the cultivatcors obtain
a greatér share of the income while also enjoying a better waga bargaiaing
position. Thus, taxation of rent incomes appears to be the most importast
instrument for a welfare-minded rural reform. Second, for stimulating growth
in rural production, it seems necessary to provide modern technological
inputs. However, if these technological imputs are available ounly to the
large scale commercial sector, this sector will enjoy an advaatage over the

small scale self-employed sector, and the degree of land xedistribucica
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achieved will depend on the quantity of modern technological iaputs uwade %
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available. This problem can be overcome by emphasizing the divisibilitcy of 8 ' ) ' ' 3 §
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which azre able to make use of relatively large scale techmologies. Finally, g v VoLt .
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the ability of the self-employed séctor to iavest im modérn technologies may § U Cuﬂﬂ\grgb,ay EJSAN??
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be limited due to the low level of its internal savings. This handicap can ba ﬂ‘ 3 ‘
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overccme by organizing rural financial markets that should decouple the 1AND OXNED BY CAPITARY o !
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investment ability of a sector from its saving ability. Policies such as &g 1 Y '
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radical lazd reform appear to be ineffective in the long rum, while policies ) : V' CAPITALIST FARMINGI
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causing emigration from the rural areas can greatly reduce the level of rural S .
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Figure 17 shows the changes in the distribution of land ownership when YEAR
the set of policies delineated above is simulated. Most of the land continues Figure 17: Changes in Land Distribution: Proposed Xural Relorz
to be farmed by the self-employad sector, but the cwnership pattern changes
significantly. As share-cropping declines in response to taxation of rent
incomes, it is not replaced by commercial farming, but the 1and taken away g \ . C .
1 1 ) . PR
g ! : ) Vo : 2= S T T
from share-cropping is sold out to the peasants and is cultivated by the ' ! ; : ; . 3 !
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self-employed workers. Figure 18 shows the the income shares of the E: : A | ; Fﬂff? §§
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capitalists and peasants and wages and Trents. The overall income grows o) §E ! L) S T E 83 N
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significantly due to the application of modern techmological imputs, although g 3: ; : éi%;‘;ﬁ?‘ « ! 88 ;
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mest of the increases occur in the income share of the cultivators. Land renmt S ° : : ! ! : 48 ': ettt
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rises at a fast rate as productivity of land rises, but as the amount of land § § : . CAPITALISTS : i g8 e e o o e e s oo o e
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under share-cropping diminishes, the reat burden of the cultivators decreases. % g % . g 2 é 2 g 2 g_ 2 E
’ YEAR .
The rising income of the cultivators allows sigmificant increases in average TR
income per worker even though population is assumed to be growing
exponentially. F
igure 18: Income Shares, Wages & Rents: Proposed Rural Reform
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8. CONCLUSION

The analysis of this paper suggests that the rural poverty problem is
sctrongly linked with the internal tendemcy of the rural income distribution
system: to- move towards a state of inequauty; This tendency aﬁ.ses at the
outset because of the determination of the shares of the claimants to income
on the basis of thelr respective bargaining positions which, in turn, depend’
on ownership of resources by each claimant. The ownership is easily separated
fra the cultivators in a system where resource ownership must rest with the
housenclds having high saving ability while cultivation is carried out by
households whe are able to employ these resources efficiently. A high degree
of dichotomy between larnd ownership and land cultivation appears as the
workers try to maximize coaswmption while the capitalists maximize profit.
Separatica of resources from the workers diminishes their claim to dincome
while also undermining their bargaining position and thus is an important
cazse of their impoverishment. In such an income distribution system,
growth-orienced develcpment programs not providing for the redistribution of
tesource ownership may worsen income distribution and further draw down worker
ccapensation.

Radical land redistribul:ion policies are both difficult to implement
and inadequate in their ability to achieve a lasting reserce redistribution.
Oz the other hand, f£iscal iunstruments incrasiﬁg the cost of separation of
owaership irem the workers appear to be quite promising fer bringing about a
change in the ownership pattern. Such instruments must form an important part
of any rural development program aimed at alleviating poverty.

In general, while the aaalysis of this paper points towards worker
capitalism as a means of improving income distribution, a rather slow and
paiasstaking process for promoting worker capitalism is suggested. Thus, the

proposed policy framework requires a long term commitment on the part of the
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polity and the administration to the cause of the rural poor. Bavevet,. the
govermments of most developing countries appear o’ I';e preoccupied with tae
problems of maintaining political power and can rarely give long terx support
to such a public issue, especially, 1f the pubiic plays a trivial role in the
political processes. These governmenfs have traditicnally sought rapid growth
with 1little concern for Income distribution. 4nd the adainistrative:
institutions in the developing countries contiﬁue to operate on a colenial
pattern that 1s characterized by an orientation of the bureaucracy tewards

self-aggrandizement and service towards the policy and tke rule (Omwuchekwa :

1973).’

Furthermore, traditional planning thecry has long advecated a
growth-before-equity attitude even though it has often recognized a trade-ofZ
between growth and equity (Alomso: 1975). Needlass to add that most plannicg
institutions depend for their livelihood oa the polity and bave little choice
but to endorse the self-aggrandizing attitudes of the political ard
administrative institutions. As a result, a rural reform on the suggested
lines may be very difficult to conceive and implement in most develcping
countries. The analysis, therefore, points towards the political,
administrative, and intellectual obsctacles dim implemerting  effective
anti-poverty programs rather than finding poverty an uasolvable problem. &
lot more .work is needed on those aspects.

ﬁere are also several simplifying assumptions that limit the scope of
this study. The modal does not incorporate mechanisas for endogenously
determining the rate of population growth, which im the real wrid is.
postulated to depend on s;veral factors. Also, the role of the urban ecoromy
is not endogenizéd in the model, while strong links exist between urbdan ami.
rural sectors that govern their relative growth rates and income transfers

between them. The demand of agricultural products is also not adequately
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related to the iccomes and to the manufecturing base. Additiomal work is
eeded for relaxing those simplifying assumptions aod expanding the scope of

the study to both urban and rural sectors of the income distributiom system.
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Appendix A

Information about the quelling Effort:

1. Source of the Idea:

) Frustration with rhetorical views on poverty and naive models forming
bases of most economic development programs in the developing countries.

2. Objectives of the Effort:

To explain poverty as an income distribution problem, to find out why
economic development effort has not alleviated poverty, and to sttempt design
of programs to overcome poverty. :

3. Posgsible Clients:
National plamning organizations, Agencles giving economic 2id.
4, Baises of the Modelling Process:

Part of the supervision for this work came from conventional planmers.
Thus, a large part of the effort was directed to comparing aand reconciling toe
model structure with the economic development literatura. The use of a case
gtudy provided empirical validity to the analysis =zad apparantly enhanced its
expository value.

5. Reflection of the Interes:s of the Public Sector Decision Makers:

The model incorporates in its boundary mechanisms governing behavicr
of the private sector only. Public sector decisions related to development
policies are treated exogeneously. This implies that the public sector dacisions
are independent of the pressures from within the privata sector, and that the
policy decisions can be implemented without being modified over the course of
implementation, Additionally, the model structure incorporates mechanisms that
can be coupled with ease with most conceivable public policies. Such a model
structure was developed keeping in view the policies the model might be used zo
test.



Appendix B
CLASS II DGCUMENTATION STANDARDS .
FOR SIMULATION XODELS 26 If they ara not included in the body of the paper indicate where the reader
ray find:

-
!

!

a model boundary diagram that indicates the importarz
endogenous, exogenous and excluded variables

Saeed, K., Rural Devaiocpment
and Income Distribution: Thae

Naze of Model: RINCOM

; i Case of Pakistan, Pn.D. Thesis,
c . N N i e diagram, a flow dizgram, the com=— ’
¥awe and current address cf the senior technical _ K. Saeed, Assistant Professor au:::saio‘igu:gg defi?xitic,ms of the ;zogr;mhe;ementsj MIT, 1980.
person responsible for the model's construction: ALT, P.0. Box 2754, bBangkok, THAITAND P : Prog: s Y
who funded the model development? uUnSpenSoT Is the model composed of:
- 51 3 1asi 3
In what laaguage is the program writtena? DYNAMD II - simultaneous equatlons
i £ » diffe i X
Cn what computer system is the model currently ) difference or differential equations X
implemented? 1lsst irplemented on PRIME 400. Further work planned on IBM 3031 procedural instructions
what is the maximas merory required to store and Is the model deterministic X or stochastic
the program? N.A, .
execute preg - continuous X or discrete
what is the lergth of time required for one typical _
run of the model? N.A. 4. DATA ACQUISITION
Is there a detailed user's manual for the model? No, but complete documentation of the ! } X X
p -~ 3 - 3ol
model is available, What were the primary scurces for the data and thecries incorporated in the model?
. PURPCIZ COF THE MODEL: _ Data Economic Survey of Pakistan
Tor what individual or institution was the medel
dasigned? wocel developed as part of Ph.D, work at MIT Theory Economic Development Literature
Wwnat wers the basic variazles includad in the mcdel?
Land, capital, seli-employed workers, wage workers, productien, What percent of the coefficients of the model were obtaized from:
income shares, wage rate, savings.. , ) measurements of physical systems 0%
time pericd is the mcdel supposed to provide useful information on real inference from social survey data 50
ior? econometric analyses
20 - 30 years .
expert judgment
was the model intended to serve as the basis of: . .
the analyst's intuition 50%
an academic exercise designed to test tha implications ¢f a set . ixed. o} o . S
ticns or to see if a specific theory would explain his- What was the general quality of the data? wixed, chocgh having good cuzlitative
skavior . yes content.

5. PARAMETER ESTIMATION
unization with others about the natuxe and implications of an

mpertant set of interactions yes ) If they are not given in the publication, where may the reader chbtain detailed infor-
mation on the data transformations, statistical technigues, data acguisition proce—

projecting the general behavioral tendencies of the real system yes - . ios . e c
o B ) dures, and results of the tests of fit and significance zsed ip building end analyzin

predicting the value of some system element(s) at scme future the model? Saeed, K., Rural Development and Income Distribution: The Case of

roint

in time : no

Pakistan, Ph.D. Thesis, MIT, 1980, Appendix 3.

HMCDEI, SPEZCTIFICATION AND THEORETICAL JUSTIFICATION: 6. MODEL DERFO CE AND TESTING

Provide two diagrams iliustrating the extreme behavior modes exhibited by the major Over what period was the model's behavior compared with Zisterical data?
mcdel elements: . A
"Historical tendency" over about 102 vears compazed

What other tests were employed to gauge the confidence dzsarved by the model?

Reconciliation of the structure and the behavior with tie thzoretical and

empirical evidence, sensitivity to variation in assumstic=s, semsitivity to chanzes
2 2 >4

in parameters, testing policies with known performanca.



Where may the reader obtain a detailed discussion of the prediction errors and the
dyramic properties of the modal? Limitations and dynamic properties discussed in

Saeni, X,, Rural Develcpment and Income Distribution: The Case of Pakistan, Ph.D. Thesis,
: MIT, 1980,
7. APPLIZATIONS
¥hat other reports are based upon the model? Saeed, K., Worker Compensation and
Inceme Distribucion in a Duzl Agrarian Economy, IE & M Div, #M101, AIT, 1981

Name any analysts outside the parent group that have implemented the model on another
ccmputer system. -

izT any reports or publicaticns that may have resulted frem an evaluation of the
3zl by an cutside source. -

Has ary decision maker responded to the recommendations derived from tha model?
No

Will there be any further modifications or documentation of the model? yes
where may information on these be obtained? K. Sased, IE & M Div., Asian Institute

of Technolcgy, P.O. Box 2754, Bangkok, Thailand
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