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1. Introduction

The processes of economic transition in Central Badtern Europe brought about an
unexpected result; the emergence and growth ofitahse agriculture of considerable size
in relation to the total agricultural sector. Itdificult to provide a widely accepted definition
of the term subsistence agriculture since it haanbgsed “synonymously with such other
concepts as traditional, small scale, peasant,itmome, resource poor, low-input or low
technology farming” (Bruntrup and Heidhues, 2002).wide range of views of what
constitutes subsistence agriculture is presenteWivarton (1970). Arguably the simplest
definition of subsistence is that of Mosher (19W@jo defines subsistence farmers as those
who sell less than 50% of their production. Thisamees subsistence from a production point
of view. Alternatively subsistence may be definethwegard to consumption, e.g. “farming
in which crop production, livestock rearing and estlactivities are conducted mainly for
personal consumption” (Todaro, 1995). Although thlemer definition is more convenient
with regard to building quantitative models, duelte relative ease of obtaining the relevant
data (Beckmann and Pavel, 2000; Mishev et al., RO2 latter is more appropriate for
measuring the significance of subsistence in theradlvagricultural economy (Tho Seeth et
al., 1998; Caskie, 2000; Kostov and Lingard, 2002).add to the above ambiguities, since
“the subsistence factor underlines every econon@udeman, 1978), any measure of
subsistence may vary from almost zero to 100%. &fbez 50% is a rather arbitrary cut-off
point and the ‘pure’ subsistence state of 100%nigalistic. Owing to this one may prefer to
use the term semi-subsistence, emphasising pree@mnon-marketed production, but also
denoting the existence of some marketed produdties also useful to note that all the above
definitions consider subsistence as a concept okehantegration. This is the main meaning
of subsistence used in the paper. There is alsitamative use of this term used for living

standard measurement, which will be introduced .late

The extent of subsistence farming varies from aguiat country in transition economies, but
what is striking is its universal presence. Itiicllt to provide a comprehensive picture of
the situation in Central and Eastern Europe, baitréhative size of subsistence agriculture is
considerable. Over half the consumption of majoricagural products in Bulgaria is
provided from self-sufficient small production w{iMishev et al. 1999, Kostov and Lingard,
2002). According to survey data, 51% of Romaniarmfahouseholds do not sell any
production (Sarris et al. 1999) and in a surveyBaigaria the figure is even higher with
77.25% of individual farms failing to sell any pradion. About 40% of the overall
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agricultural output in Russia in 1996ould be attributed to the small scale self-sisffic
sector (Serova et al.,, 1999). In Poland “ ...overf lwdl all farms have practically no
involvement with the market” (Kwasniewski, 1999he€Tlow share of marketed production is
however not a characteristic only of the small fartostov and Lingard (2002) report data,
which shows that only the largest production umt8ulgarian agriculture can be defined as
commercially oriented (in that most of them se# thrger part of their producti®n In spite

of the relative scarcity of data on the relativarshof subsistence, it seems to be negatively
correlated to the level of economic developmerthefcorresponding country, the latter being
measured e.g. in GDP per capita. Mergos (2002)tagbat while this phenomenon deserves

special attention in poorer countries, it may beigd for the more developed CEECs

It took time for analysts of transition to fullyaegnise the phenomenon. One possible reason
for this delay is the association of subsistenagcaljure with the experience in developing
countries. Such an association invokes an imagendérdevelopment, which is a politically
sensitive area in countries, striving for accesdiorthe EU. Viewing subsistence as the
consequence of wrong economic (price) signals,rakieéastructure, and missing access to
input and output markets, may lead to the conctu#iat it is a result of imperfect economic
policy. But if this is the case, as transition pexses, markets improve, infrastructure will
develop and subsistence should fade away. The ierperof transition countries so far does

not fit this picture.

The analysis of subsistence agriculture in tramsittountries passed through two distinct
stages. The first was recognition of the problerd @& dimensions. Early examples of this
type of analysis include Mishev (1997), FAO (1999ECD (1999), Sarris et al. (1999) and
the political recognition in Kwasnewski (1999). Bvat this early stage, a major disagreement
about the nature of subsistence in transition etoe® emerged. While OECD (1999) and
Sarris et al. (1999) maintain that subsistence nsuaviable alternative to commercial
agriculture and a threat to agricultural developtndino Seeth et al. (1998) and Caskie
(2000) argue that subsistence is a consequendeeofvbrsened economic situation during
transition. This is an important divergence of amis. We emphasise the economic

significance of this split of views. According thet former, the existence of subsistence is a

! Note that currently this share is probably higher.

2 This data has to be interpreted with caution sinogeseertical integration (e.g. using on-farm produfeei as
further input for livestock production) can artiity lower the share of marketed production.

® The only two countries considered in this collectidmnalytical studies are Bulgaria and Sloveniasymeably
at the opposite ends of the scale of subsistenceritr& and Eastern Europe. Consequently the problem
subsistence is analysed in detail for Bulgaria, btiimthe case of Slovenia.
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phenomenon that causes inefficiency, while thestastates, in the tradition of Schultz’s
(1964) "poor but efficient” hypothesis of small fiaer behaviour, that since subsistence is an
(efficient) adaptation to the environment, this uslikely to be the case. The policy
implications of these two views are rather différefhe former suggests policies aimed at
discouraging subsistence behaviour, while the rlatbplicitly warns against this (Brintrup
and Heidhues, 2002: 20). Kostov (2002) asserts pudicies to suppress subsistence
production may be actually detrimental, as for eplenmhe forced collectivisation in Soviet
Russia in the 1920s which managed to (temporadigdicate subsistence at the price of
widespread famine. One of the aims of the presapepis to reconcile these conflicting

views.

The second stage of analysis of subsistence afgnieuh the context of economic transition,
tried to substantiate the qualitative claims abitwt nature of subsistence agriculture and
incorporate it into formal quantitative models. Tgap in understanding the qualitative
characteristics of subsistence agriculture has lresnlved in two ways: by fitting the
problem into an accepted mould of existing formagpraaches as in Beckmann and Pavel
(2000) and Werheim and Wobst (2001) and by redsjirthe problem in terms of desirable
agricultural commercialisation (e.g. Mishev et @002). Both approaches have merits and
disadvantages, but their simulation results confitme relative stability of subsistence
agriculture in terms of its share in the overalli@agtural economy. The main issue of interest
addressed in the literature is not the magnitudsubkistence per se, but how to politically
support a continuous shift from subsistence to cemial. Results of these models suggest
that such a shift is much more likely when the idigvforce of commercialisation are income
and job opportunities outside agriculttiréThis is consistent with the finding that the
deterioration in agricultural incomes during traiosi has been caused by the collapse of non-
agricultural activities (Kostov et al., 1996) anldetexamples of successful agricultural
commercialisation where this shift has been drivgriorces external to agriculture (Pingali,
1997).

It is necessary to provide a conceptual model efdffects of subsistence agriculture that
sheds some light on the disagreements about thearal nature of subsistence agriculture in
transition. To do this we first consider the mig@oeomic foundations and explanations of

subsistence agriculture. Then argument about theraeeonomic stabilising role of

4 Beckmann and Pavel (2000) model this shift in tesfsgricultural opportunities only and the decreasthe
share of subsistence agriculture they obtain is nsacaller than in Mishev et. al. (2002) who expresdatter
in terms of a general income indicator.



subsistence agriculture is presented. The lattkrthen be reconsidered in a more dynamic

framework.

2. Micro-models of subsistence agriculture

We consider two basic models explaining the sdfiiant orientation of poor, small-scale
farmers. The first is based on the transaction coastept. De Janvry and Sadoulet (1994,
p.141) demonstrate that the existence of transactgts implies a price band determined by
the effective price received for items sold and effective price for items purchased. There
might exist a range of products and factors forolhgquilibrium between supply and demand
occurs within this price band. In this case, thaildarium (shadow) price is higher than the
sale price and lower than the purchase price, thighresult that neither sale nor purchase are
desired, and there is self-sufficiency in this comdity or factor. Thus a commodity is not by
its nature a tradable or non-tradable one, andna ithen defined as subsistence- or market-
oriented by externally determined prices and trein®a costs specific to each decision unit.
Lofgren and Robinson (1999, 2003) adopt the saamadwork and argue that production and
consumption decisions should be viewed as non-abfgarThe rationale behind this is: when
transaction costs are small and thus the above Imnthrrow, shadow prices can be
reasonably approximated by market prices. In tasegoroduction and consumption can be
regarded as separable. When the price band duarsattion costs widens however, these

decisions become interrelated and thus non-segarabl

The other explanation builds on the finding of erte risk aversion of poor farmers. The
transaction cost model only considers the pricé&, rishile risk-based explanations of
subsistence behaviour consider a much wider rahgeks. When survival of the household
is at stake and subsistence production offers &rctefe protection, the degree of risk
aversion will increase and thus poor farmers cabeotonsidered risk neutral but rather risk
averse (Bruntrup and Heidhues, 2002). This reswltld not differ when one replaces
survival by any other serious consequence deemedcaptable by the decision makers
(hunger periods, the sale of (productive or otlasgets). Risk aversion elicitation tests and
experiments repeatedly show that risk aversioregmes with the level of risk involved, and
that for extreme probabilities and outcomes pealdenot classify decisions according to
utility theory (Binswanger 1980, Tversky and Kahrem 1982, Brintrup 1997). Moreover,
Kostov and Lingard (2003) argue that that it is (feeemed) importance of the consequences

rather that the magnitude of the probabilities thatermine whether a rational economic
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agent should employ risk avoidance strategies. &omore comprehensive review of
alternative theories and views on risk coping egegs see Hazell and Norton (1986), Upton
(1987), Bruntrup and Heidhues (2002), Kostov aneyhard (2003).

The non-separability of production and consumpi®m@n important characteristic of farm
household models. It is a direct consequence froenexistence of transaction costs that
create a gap between purchase and selling priceritieless the notion of non-separability is
only true ex-ante. To clarify this one has to take account that the decision making process
of farmers is extended over a long period of tinfeero characterised by high risk and
uncertainty. One may distinguish two distinct dexis of farmers. The first is, as suggested
by Léfgren and Robinson (1999, 2003), the decisityether to buy or to produteThis ex-
ante with regard to the production process decigsonon-separable. Once production is
available however, at some later stage, the fahaserto decide whether to sell it or to keep it
for own consumption. At this stage it is too latechange the choice made ex-ante, and in this
case the decision whether to sell or hold ontoptaluce is separable with regard to the
production choice (Mishev and Kostov, 2002)Ve get into a situation where decisions are
non-separable ex-ante (i.e. at the first stage)sbparable ex-post. Confusing the decisions
made at one of these stages may lead to contradiesults and recommendations and it is
necessary to specify which of these two decisieri®ing considered. Hence the separability
of production and consumption decisions becomeattemof analytical focus. When the aim
is to build a simulation model of small scale famgi one needs to model them as non-
separable. The reason for this is that simulatiodets (unless stochastic) need to conflate the
above two decisions into one using either the apiomof perfect foresight or some other
form of expectational dynamics. Note that whatef@m of expectational dynamics is
specified for empirical purposes it will need todalso at the second stage (i.e. when the
production is available). These models do not awmrsthe second stage of the decision
process, but this is a necessary feature of sudelsidOtherwise their functionality would be
impaired. In this case from the pair of decisionsdpice/buy and sell/consume one gets to the
conflated decision problem produce / consume.

When the emphasis is on obtaining a descriptivéaegbion of a phenomenon however, the
assumptions employed need not be so restrictivéhigncase one may wish to consider the

above two-stage decision process. In order to deesbasically combine the transaction cost

® Strictly speaking Léfgren and Robinson (1999, 2()&ak about the decision to produce or to consaséo
Mishev and Kostov (2002). Nevertheless a careful arsabfsiheir statements reveals that they actually tefer
the two distinct stages of the decision process discussed he

® See the previous note.



and the risk aversion models. The role of risk swer is in modifying the expectational
element of the model. When the perceived conse@sent unfavourable outcomes are
serious as is the case with poor farmers, theaigksion increases. In practical terms this
means that decisions at the first stage will beediat risk avoidance. This may take place via
diversification. For example Rosenzweig and Binsyean(1993) found that in riskier
environments, portfolio assets less sensitive tatex but less profitable were chosen. On the
other hand diversification may be a means to maeénuise of all resources available to the
household (Ellis, 1988; Reardon et al., 1992; Maddiet al., 1996) and thus reduce risk
exposure. Farm households regularly save and las&kts for various reasons, which is
another form of risk coping strategy (Rutherford@@p

When diversification opportunities such as altexmeaemployment and incomes, as well as
asset building possibilitiésare restricted, the strategy would imply making €ise of the
available production potential. The latter meanat tthe decision whether to produce or
consume may be predetermined in favour of prodndfmstov and Lingard, 2002), because
producing maximises the survival capacity of srfainers in highly uncertain environments.
It can be shown that in this case the price el#gti¢ production decreases (De Janvry et al.,
2003; Key et al., 1999; Kostov, 2002). The extenvhich the price elasticity will decrease
and even the sign of this price elasticity, dependhe motives for producing. Ozanne (1999)
shows that there are two conflicting models abbet production response of subsistence
farmers. When their primary motive is to securdartbensumption, they will try to sell the
marketable surplus. In this case a better harvektresult (ceteris paribus) in higher
aggregate marketable surplus and thus a lower .plficeowever the main motivation of
subsistence farmers is to produce for sale, theswuoption becomes the residual term. In the
latter case the marketed quantities will generbéypositively correlated to price. These two
types of motivation defined by Kostov and Linga@0@2) as respectivelgubsistence and
market orientation denote qualitatively different modéshehaviour. Note that if we denote
by R, Ps, and R the purchase, sale and the expected shadow fRgesPs), then the above
two motivations can be cast in the transaction frastbework and correspondingly expressed
as B > B> PR, and R > Bs. The latter means that tlsabsistence orientation means that
farmers expectex-ante to be self-sufficient in this product, and simijarthe market
orientation represents an expectation about fultketaparticipation. The content of the

orientation concept is however much richer. In addito the expectation element, it has a

" Kostov (2002) argues that while uncertainty encgesaasset building, it discourages the use of avaikssets
for consumption purposes, thus anchoring consumpti@meteurrent level of production.
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component of uncertain anticipation. Let us firssiame that orientation can be expressed in
terms of expectations only. Then even if expeatstiare not assumed to be self-fulfilling, the
market orientation of subsistence farmers becombgds if they consistently fail to market
their produce, since it assumes the lack of legtnihow can one assert that subsistence
farmer is market oriented if he/she does not sekeveral successive years? Why are the
expectations not modified accordingly? The uncertanticipation element means that
farmers do not simply expect whether they will ledf-sufficient in this product or sell, but
also that they are prepared for a surprising chamglee environment. Their environment is
viewed as uncertain and in the case of market w@iiem, they organise their production
decisions in such a way that if an opportunity &l srises, they are prepared to do so.
Similarly in the case of subsistence orientatidre provision of basic food security is the
major concern, and they anticipate shocks that eraanger the latter. Therefore it is the
anticipation of market or subsistence situationjcidefines the orientation of subsistence
farmers, while the expectations may be for subsigte Unfortunately the transaction cost
paradigm is static and does not account for sudistinction. If one adopts the concept of
dynamic transaction costs (Langlois, 1992), whiololves “costs of persuading, negotiating,
coordinating with and teaching” other market pgmants with relation to change (Langlois,
1992), then one may define orientation in termsexpectations with regard to dynamic
transaction costs. Unlike conventional transactiosts, which are static in the sense that they
are measures against the status quo, dynamic ¢ttaorsaosts are evaluated only against the
benchmark of a change. The orientation is a dynaomncept, because it measuresekante
response of subsistence farmers to change. Withieav to possible agricultural
commercialisation, subsistence oriented farmers @oé prepared for arising market
opportunities, while market oriented ones are. T¢tas lead to two different modes of
commercialisation. Market oriented subsistence émsmare ready to become truly
commercial farmers, whilst the only way out of satesice for subsistence oriented farmers is
exit from agriculture.

Kostov and Lingard (2002) argue that orientatioprisduct specific and is relatively stable
over time, although in the case of Bulgarian adunca they consider, farmers are mainly
market oriented. It is nevertheless important tiniguish between the orientation concept
and actual market participation, which is the foafsthe transaction cost model. The
hypothesised relative stability of the orientatiohpoor farmers may be justified by their
extreme risk aversion. The latter may be derivemnfrthe two-stage decision process

extended in time. When poor farmers fail to sedlignificant part of their production, they
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restrict their cash receipts. With limited resostdbeir risk aversion increases (because they
have less assets to overcome emergencies). Inviysthe highly uncertain environment
holds subsistence farmers in a poverty trap.

One is tempted to transfer what development ecor®rhas established for subsistence
farming in developing countries to countries ims#on. This would however be hindered by
an impediment, namely an assertion that the smalksprivate agriculture, described
nowadays as subsistence, has been the sector oérihally planned economy, most closely
identified as a market one (Kornai, 1992). Kostod &ingard (2002) develop the latter thesis
in detail for Bulgaria. In terms of the two-stagectsion process discussed, this means that
while the poor farmers in developing countries mredominantly subsistence oriented, they
are mainly market oriented in transition countriéisis assertion needs to be interpreted with
caution since the orientation appears to be prodiggdendent. A formal mathematical
representation of the two-stage decision makinggs® of subsistence farmers is presented in
Appendix 1.

3. A conceptual model of the effects of subsistence agriculture.

The micro-economic justification for subsistencédeour can now be considered a stylised
fact in development economics. The macro-econoepencussions of this micro-economic
phenomenon are much less clear and are increasimglipcus of economic policy (Timmer,
1997). An efficiency argument with regard to sutesise agriculture has recently emerged.
At this end “...we will argue that, although subsigte agriculture may at first sight appear to
be an impediment for economic growth, it oftenhe tnly way for rural people to survive
under extremely difficult conditions, such as im@ént input, output, credit and labour
markets, risks and uncertainties. Under such cmmgditsubsistence agriculture should not
only be considered as a passive adaptation, iegan play an important role in stabilizing
fragile economies.” (Bruntrup and Heidhues, 2002Kdstov and Lingard (2002) argue that
even if the small-scale subsistence and semi-debsis farms exhibit lower technical
efficiency, the aggregate effects of their exiseenwhen compared to a totally commercial
agriculture, are positive both in terms of prodoictand consumption. We investigate whether
and under what circumstances such positive proaluetind consumption effects might arise.
Let R, be the minimum price that covers the costs of mroercial farm. It is possible in
principle under low incomes to get the situatiopresented in figure 1 byo&nd . & is the

hypothetical supply curve under conditions of fthployment of all resources and a totally



commercial agriculture. With price belows Ehere is no (commercial) production (if Ps P
then $=0). That is, the supply curve is discontinuect@nsist of OQand ). In the case of
low incomes, it is possible that the demand cuBg passes through the discontinuity. There
can thus be no equilibrium in this case. The nesgsdhough not sufficient) preconditions
for existence of such a discontinuity, in addittonlow incomes, are full employment of the
available resources, totally commercial producfion self-sufficient production is ruled out)
and non-negative profits. They ensure tham@y be discontinued at.P Such a situation is
hypothetical, because it is impossible to ensumakipnation of these conditions. Since the
process of ‘eliminating’ the hypothetical discowntity in the production function may give
rise to multiple equilibria, we may compare the eétequilibria, ensuing from a totally

commercial agriculture to the equivalent set indase where there is subsistence agriculture.

Insert Figure 1.

The standard approach to achieving equilibrium he tase of discontinuities in the
production possibilities frontier and a demand eupassing through this discontinuity is by
quantity rationing (Heal, 1969) or price discrintioa (Edlin et al., 1998). Let us first
consider the case of quantity rationing. Quantétioning of supply can help us to reach
almost any point on the demand curve in the discoity (in this case all points where the
price exceeds the minimum pricg) Rnd thus achieve an equilibrium. The role of diyan
rationing in this case is to shift supply curvetithe discontinuity region. We note that
guantity rationing of supply will be caused by catifve market forces. This will lead to

less than full employment of the resources avalabkhe agricultural sector.

The essential difference of this type of adjustmenthat the act of quantity rationing
represents a significant structural change in pcdo. Supply is being adjusted not to price
signals, but to quantity information about demarde importance of this quantity
information is not simply reminiscent of some comg@n between market mechanism and
central planning. Both price and quantity inforroatiare needed and essential in a real
economy (see Kornai (1971) on the complex inforamai structure of the economic
systems). What equilibrium economics does is te rolit the quantity information by
assuming away non-convexities and thus conflatirey needed information into the price

signal. Furthermore, this multidimensional sigrsatiemoted to a single price vector.
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Dehez and Dreze (1988) present a mathematical sisaty the equilibrating forces in an
economy based on information about quantities. ITheenma 2 states that in a convex
economy, competitive prices may be retrieved frooluntary trading by lowering output
prices. In other words, price adjustments are cefiit to clear the market in the convex case.
In the non-convex case, this is no longer possiBleantity cannot be fixed in this case and
market stability would require economic agents &xide on both prices and quantities
produced. Since they present their argument foaraitrary pricing rule, one would expect
that in the non-convex case the relative excesplggssociated with prices would prevail.
To put it explicitly, while in the convex case, ggs can be adjusted to given quantities or
alternatively quantities can be changed to meegrgprices, thus creating a duality between
the price and quantity selection problems, thisaslonger true for a non-convex economy.
The optimisation problem becomes self-dual in #mese that it requires prices and quantities

to be adjusted simultaneously.

Supply quantity rationing takes place in agricidtwia the exit of commercial farms. This
will shift the supply curve leftwards, &presents this shifted supply curve, which crofises
demand curve and allows an equilibrium. We assimsenappens at the minimum admissible
price B. Note that this price level need not imply zerofits. If the farms are heterogeneous,
some of them will be profitable if this price jugivers average costs. Moreover, one does not
need to be restrictive in specifying this pricedewith regard to costs only, it may also
include some minimal profit margin. The situatiorepttted by $ above, assumes
homogeneous farms in terms of production functidinthis is not the case, then less efficient
farms will be those to exit and the slope of tha sripply curve Swill be lower than that of

S (instead of being the same as assumed on the)gfyth a case is represented by Bhe

guantity of consumption in this equilibrium will 6g.

The effect of the other mechanism for reaching légiim, that is the price discrimination, is
similar. The case of pure price discrimination (whieey is no quantity rationing) will be to
shift the demand curve to the right and hopefutlyathieve an equilibrium solution. In
contrast to the quantity rationing mechanism, hawgthis is no longer guaranteed, since the
extent to which this shift may take place is lirditey the structure of demand. When most
demand is represented by low income consumerscibyge of application of this mechanism
is limited. For this reason we focus primarily quantity rationing. A more detailed analysis
of the effects of price discrimination is presented Appendix 2. The effect of price

discrimination combined with quantity rationing e to alleviate the losses associated with
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the non-full employment of production resourcessiit will allow for greater quantities to
be sold.

Let us now consider the possibility for subsisterar@d semi-subsistence production.
Furthermore we assume that subsistence produsti@ss efficient than commercial in that it
will produce less output with the same resourcdss Bssumption is questionable, but if
subsistence production is more efficient than comorak the argument that it can create
positive effects at the sectoral level become dtivihe influence of this assumption on the
argument is minimal and will be outlined where agprate. This assumption is more
innocuous that it looks because the main propeftgubsistence production used in the

following analysis is that of retaining part of theoduction for own consumption.

In line with the above argument, the supply cumepiiesented on Figure 1 by) @ill bridge
the discontinuity. At price & supply will be lower than that in the fully commoml case
(because of the superior technical efficiency omowercial farms) but with further price
increases it will move closer tg @ line with agricultural commercialisation. If sultgisce is
assumed to be technically more efficient than cororak then $would have been presented
to the right of &

S, will be greater than the equilibrium supply,Secause subsistence will employ resources
that commercial farming cannot at this price le&ich an explanation raises questions about
whether these resources can have alternative usgdeuagriculture. The two main
production resources used in small-scale subsistagciculture are land and labour. Non-
agricultural use of land, if there are such po$is#s, is almost always more profitable than
agricultural and usually there are restrictionstloam latter. Moreover, these will apply to the
same extent in both cases compared here, namdlilytaommercial, and subsistence
agriculture. The issue with alternative use of labis more complicated. It is nevertheless
clear that the lack of alternative employment amzbme opportunities (outside agriculture)
is one of the main sources of subsistence farmiastov and Lingard, 2002). Moreover,
collapse of non-agricultural activities created tgrent income problems in rural areas in
transition (Kostov et al., 1996). Therefore sinbe tlternative use of these resources is

limited we assume it away.

The intersection of Sand Oy however, is not an equilibrium. Some of the prdaurcof the
semi-subsistence sector is not marketed. Ther&gpi® a production curve, that consists of
market supply and subsistence consumption. The ehakpply curve is presented on the
graph by &. A point of consideration is that the market prigg is smaller than & thus
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apparently implying production with negative prsfit This need not be the case. The market
supply represents formally sold production, whife tsubsistence consumption comprises
alongside own consumption transfers to friends famaily, for which transaction costs are

lower. This means that the differentiation betwesarket and subsistence consumption is an

expression of price discrimination and cannot veatiy compared to the single price P

The horizontal difference between the curvesa®d & is production consumed within the
subsistence sector. We also have to account ferdhbsistence consumption in demand,
because this will shift the (market) demand cuefénards. The market demand, s this
shifted demand curve. The horizontal shift in tleendnd curve is smaller than the difference
between the total production curve &d the marketed supply;Sbecause it is ‘cheaper’ to
consume own production than to buy it from the rearhe opportunity cost of consuming
own production is lower that the market price. Whil the transaction cost model this is the
definition of subsistence (de Janvry and Sadoule84), or a consequence of the ‘non-
separability’ of production and consumption choi¢egfgren and Robinson, 1999), in the
framework of the two stage decision process prapasethis paper, production costs are
‘sunk’ costs at the second stage. If one takes mywes a characteristic of countries with
widespread subsistence farming, then the oppoytanit of consuming own production may
be low. As Kostov and Lingard (2002: 89) put ihétopportunity cost of the labour of a rural
pensioner is zero”, meaning that for many of thpeeple there is little chance of finding
alternative employment or income sources. The te¢ahand with no subsistence at the new
equilibrium price i (denoted by point B) is less that the subsistgmoduction at the same

price (point C).

Owing to the difference between the shift of thpy and demand curves, the equilibrium
price with subsistence (i.emPis greater than the intersection of the totaldpation curve

and the unshifted demand curve (that is &l ). The quantity of consumption in this
new equilibrium is greater than the quantity iQ the fully commercial equilibrium. We can

decompose the excess into the following components.

The first is the difference between the commerc@asumption (@ — Q) in the cases of

subsistence and commercial only eqilibria. The otwnponent is the excess consumption
borne by existing subsistence (the difference e ghift of the demand and supply). On the
graph this additional consumption contribution wlbsistence agriculture is represented by the
horizontal difference between &nd ) at pricePy, that is the segment BC. The segment

AB, on the other hand represents the additionaswamption gain, due to the lower, than in
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the fully commercial equilibrium, clearing price.h@ total gain in consumption and
production is expressed by,Qwhich is the quantity at point C (it follows frore
equilibrium condition that this quantity, whichtistal production at price\R is the actually
consumed quantity). Since this quantity exceeds detnand at this price which would have
been without subsistence (represented hy &nd the quantity that would have been
consumed if all the production in subsistence adiice had been marketed (that is the
intersection of the total production curveahd the demanddp there are positive impacts of
subsistence agriculture. Since the segment ACQ:e.Qu) is the difference at the clearing
price between total production and marketed prodoctwhich is bigger than the
corresponding difference between the market dencanee and demand which would have
existed without subsistence, the effect of substseagriculture can be expressed by a
fictional aggregate consumption curve which is them of market and subsistence
consumption. In order to get this curve one needadd non-marketed production to the
market demand. It is clear that this aggregate wopson curve would lie beyond (to the
right of) the reference demand without subsistefizg. This displacement of aggregate
consumption (which at the equilibrium price is gegment BC) to the right, illustrates the

positive consumption effects of subsistence.

We draw a change in the supply and production cuatehe minimum admissible price for
commercial production, because of the possibilitythes price for upward entry of fully
commercial farms. The net effect of subsistencéhenvalue of the marketed production is
PvuQwm - PoQ1 and the net value effect on total production (readnd subsistence) im®: -
PoQ:1. Whether these are negative or positive dependseonharacteristics of subsistence and
commercial farms (the difference in their techniefficiency represented by the different
slopes of the corresponding supply curves) and dkeess supply with full resource
employment (Q- Q.). We speculate that while the former is likelyb® negative, the latter

may be positive.

Another important result of the economic literatuse that existing non-convexities in
production sets can alternatively lead to multiptpuilibria which nevertheless may all be
inefficient in a Pareto sense (Guesnerie, 1975). @alysis presents an illustration of this
which is represented by the superiority of the mibsce equilibrium over the fully
commercial one. The multiplicity of the equilibri@llows from the possibility to get

commercial equilibrium with appropriate rationingamy price P > § It is however clear

8 Similarly there is multiplicity of subsistence eqpila.

14



that all these feasible commercial equilibria arare® dominated by the subsistence

equilibrium and thus are inefficient.

We note that subsistence basically can be viewed aombination of the two main
mechanisms for achieving equilibrium with non-caxypeoduction sets, namely rationing and
price discrimination. Rationing is expressed by whdhdrawal of some production from the
market for own consumption. This restricts the po& fall in prices. Price discrimination is
expressed in the two different modes of consumptasrket and subsistence. While market
consumption is determined by prevailing market ggjcsubsistence consumption is more
dependent on quantity variables, such as relatagladility of production surplus (which
changes according to price signals and the orientatf subsistence producers). The size of
the production surplus defines the shadow pricenaf production. Nevertheless, this leads to
effects similar to pure price discrimination, besawaggregate consumption can be regarded
as a sum of two separate components, market arglsgerice, which are determined by

different prices.

Comparing subsistence with commercial agriculturdy con the basis of their relative
technical efficiency, that is the difference betwdleeir respective production curves {%,)
does not take into account demand. Furthermore gswdmparison is a direct result from the
assumption about which of the two sub-sectors iaradterised by greater technical
efficiency. We have to compare the equilibria résgl from commercial only and semi-
subsistence agriculture. The production effect is Qi, and accounts for subsistence using
resources unwanted by the commercial sector. Ifvesnats to compare the full employment
totally commercial state with a subsistence agtueal this comparison will depend on the
prevailing market price. If this price is below thenimum admissible commercial pricg, P
the production effect of subsistence would be pasibecause there will be zero production
in the totally commercial case. If the price i e production effect of subsistence will be
negative (if it is assumed to be less efficienintltammercial, but positive otherwise), but
because the effective demand will be only, @e consumption effect of subsistence will

again be positive.

Subsistence agriculture introduces a fundamentatcoovexity into production possibility
sets (expressed in the change of the productiore@itri). Since aggregate consumption is a
sum of market demand and subsistence consumpli@nnon-convexity carries over to the
consumption analysis. The introduction of non-codities may in principle impede the

achievement of equilibrium. It should however beac| that non-convexities in this case stem
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from the entry of fully commercial farms employirifferent technologies, but is not a
consequence of the subsistence sector itself. Aisebce type agricultural economy is the
only existing agricultural system that resembles tieo-classical economics image of the

market. It is a non-convex system by definition.

Since the possibility of existence of efficient édpuia is affected by the initial endowments
(Brown and Heal, 1979) we have taken into accoufférént possibilities about the point of
departure in terms of initial conditions. We hawelistinguish two separate cases in analysis
of the effects of subsistence agriculture. The fsswhen the demand curve passes through
the discontinuity in the supply curve. In this calee existence of subsistence practices
facilitates the achievement of an equilibrium. Mavrer, this equilibrium dominates the one of
a fully commercial agricultural production in a Bt@r sense. The position of the demand

curve depends on the income and employment situatia given country.

In the second case, when the demand curve crdsse®inmercial supply curve (that is, on
the graph, the demand curve is shifted rightwands)deduce that the effects of subsistence
agriculture will be negative if it is technicallgds efficient than commercial agriculture, but
positive if it is more efficient. We illustrate gnkthe former case. There is an efficiency
production loss (& S;) and the totally commercial equilibrium will Pavedominate the one

in which there is subsistence production, becawske production and consumption will be
greater in the fully commercial equilibrium alondgsia lower market price. This case is

presented in Figure 2.

Insert Figure 2.

The above figure illustrates the possibility of wperior (in Pareto sense) commercial only
equilibrium. Unlike the illustrated case which prages the slope of the shifted demand curve,
the shift of the latter which assumes improved mes will lead to a change in its slope,
making it steeper, and will reduce the superioafythe commercial equilibrium. With a
steeper demand curve (that is less price sensiéweand) the fully commercial equilibrium
point, corresponding to the illustrated subsistezmalibrium, will be to the left of the current
one, because the new steeper (less price sensiter@pnd would cross the commercial
supply curve at a point that has both lower quardiid price than depicted. That is if we
denote by Pand Q the price and quantity characterising this equiiitm by Q’the aggregate

consumption in the subsistence equilibrium corraedpg to the new steeper demand curve,
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and assuming that the market clearing price anditqyan the subsistence case remain the
same, then @Q:>Q’; and B<P<Py.

This leads to the following generalisation. The sstence phenomenon is mainly due to
insufficient effective demand. Under these circuanses the effects of subsistence on
production and consumption are positive. The déowaof such positive effects depends
exclusively on subsistence withdrawing some pradactrom the market, and not on
assumptions about whether it is more or less efiicihan the commercial sector in technical
terms. The assumption about full employment ofawailable resources is not critical. It was
used to depict a hypothetical situation, which whewn to be untenable since it could not
yield an equilibrium. The totally commercial agtitwme and the subsistence equilibria,
compared to deduce the effects of subsistenceudtyiie, are both characterised by less than
full employment in the case of insufficient effeetidemand (i.e. where the mechanisms of
quantity rationing and price discrimination are essary to lead to an equilibrium). When this
is not the case however (i.e. when the equlibriuroepexceeds {p, the full employment
possibility cannot be ruled out. In this case thkative technical efficiency of subsistence

farmers will be the main factor determining whetheeffects are positive or negative.

4. Longer term effects of subsistence

The model of subsistence agriculture was showmdecease both aggregate production and
consumption of agricultural products. In a countith a considerable agricultural sector and
relatively low incomes, this would imply significaeconomy-wide effects. To demonstrate
this we introduce another subsistence concept sistehce consumption. We distinguish

subsistence as a mode of consumption from the ponak subsistence as a mode of
production. While the latter refers to retainingtpaf production for own consumption, the

former denotes a standard of living that allowssgattion of some minimum standard of

consumption. Sharif (1986) provides a comprehenswaview of this concept.

Subsistence as a mode of consumption is defined negard to some standard of material
well-being. This is how subsistence is understoondclassical economics (e.g. Smith,

Malthus). In this meaning subsistence is “a malteeasumption basket that is necessary for
people to make a living and to reproduce themsel{@sintrup and Heidhues, 2002). This

subsistence level is higher than the sheer existenmimum (Sharif 1986). Hence the

subsistence level is only vaguely defined as some & basic need or consumption basket
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and this definition is temporally and spatially dagdent. The use of subsistence as a mode of
consumption is related to the concept of a poverg/used by the World Bank.
In order to show the importance of this conceptwrige the intertemporal individual utility

functions in the following Stone-Geary type (follmg Steger, 2000):

VL= [ [c(t) 1_6]0 Loy (1)

wheret is the time indexg is the chosen consumption pathjs the subsistence consumption
level, @ is a preference parametpris an individual preference rate;- the rate of population
growth. The meaning of the utility function is tratly levels of consumption exceeding the
subsistence consumption level will generate welfaee we have a truncated utility function.
This can be clearly seen, since if this is notdase i.e. if c<=C then the contributions that
are integrated in (1) above are non-positive aedefiore the final result (i.e. the utility) is non

positive.

When the intertemporal Stone-Geary utility functifl) is twice differentiable, we may

deduce the following intertemporal elasticity ofbstitution (for convenience we omit the

time index).
- YU(@© _c-c¢
)= U'(c)c 6c @

Equation (2) shows that when actual consumptioeeds the subsistence consumption level,
the intertemporal elasticity of substitution is p@e. The more consumption exceeds the
subsistence level, the larger the elasticity ofsfitition becomes. Since a major role of
agricultural production is provision of food, lookj at the subsistence level of consumption is
important. In the case of the wealthy nations, shbsistence consumption level is small
compared to actual consumption and can be igndnetthhe case of poorer nations however,
there is a link between subsistence agriculture paoderty. The subsistence level of
consumption can play a significant role, it willstect the possibilities for intertemporal

substitution, i.e. of savings which enable longemt growth. When consumption is below the

subsistence level, then the elasticity of substituis negative creating a ‘poverty trap’. Such
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effects have been investigated in the economic tyrdiverature (see for example Ben-David
(1998) for the exogenous growth case and Steg&Oj2for an endogenous growth model)
and it was demonstrated that the subsistence t#vansumption alone can in low-income
countries lead to negative economic growth. Thusrethmay be a negative correlation
between the level of subsistence and growth, betsibsistence level does not lead to
negative growth per se.

Let us now look in more detail at the effects dbsistence agriculture. For this purpose we

rewrite (2) as:

4
C

a®=§n— &)

Let us further assume that> C, ruling out the extreme poverty case. In additiorthe
greater utility, which although directly derivaldlem (1), is obvious, we have the effects on
the intertemporal elasticity of substitution. Thesjive aggregate consumption effects of
subsistence agriculture can be expressed as degrethe last term in the brackets and
increasing (3). In the case of individuals who dire consume subsistence production from
their own farms or by social transfers based orshim links, this directly increases their
individual consumptiorc. In the case of individuals who depend mainly loa market, the
price decreasing role of subsistence agriculturéhes way in which their consumption
increases. The individual share of the increagheraggregate consumption-Q, (Figure 1)

of any product of subsistence farming will be pesifor every individual consumer and will
increase everyone’s individual utility, compared #o totally commercial agriculture.
Furthermore, one would expect that due to the peséffects of subsistence on basic food
products, individual consumers will be able to datk more of their income to other
products. The immediate effects of subsistencecalgmre on the food sector are likely to
create spill-overs in other sectors. Such spillre\age related to the choice to produce at the
first stage of the decision process. With regardhts choice the alternative of buying the
same product at a price that is higher than thel®haprice is avoided and raises the
possibility for spill-overs, by saving some mongtarcome that would have otherwise been
spent on purchasing these products. It is impottadistinguish between this choice and the
choice whether to sell or consume the availablelycton (i.e. the second stage choice). By

definition, subsistence is determined by the shagwoiwe in the band between effective
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selling and buying prices however, the foregone etemy income is not able to provide the
same level of utility as the consumption of thi®dguction. During the second stage both
shadow price and selling price are already knowmtaerefore the decision to forego or not
the income from selling (part of the) productionogtimal. The spill-overs will be greater
where the role of agriculture in the national ecqogds greater, and where the social role of
subsistence agriculture in creating a social sgcmet for relatives living in urban areas is
more strongly expressed. The existence of suchtiyp®sipill-overs is dependent on the
assumption that current consumption exceeds theigahce level. The possibility for such
spill-overs only arises if this is the case. Adzftlly, it is necessary that the conditions under
which subsistence agriculture increases (with ekg@r totally commercial agriculture)

production and consumption, to be met.

5. Conclusions and policy implications

The proposed two-stage decision process accomnwmblatie the transaction cost and the risk
aversion models of subsistence agriculture. Tils $tage in this process is characterised by
the concept of orientation, while the second stagan outcome of circumstances. Policies
that modify these circumstances may lead to a sty from subsistence. An example of
such policies are those reducing transaction cadevant to subsistence producers. The
rationale behind these policies is to reduce thdttwof the transaction costs band (i.e. the
band between selling and buying prices for agnralt products) and thus reducing the
probability that the shadow price for these produstsituated in that band. For analytical
reasons we distinguish two types of reductions. fiflseis when the buying price is reduced,
keeping the selling price at the same level. is tlase the purchase price may become lower
than the shadow price making purchase more desithbh production. This will transform
current subsistence producers into net buyers éwdtyral produce. The efficiency of such
policies will depend on the availability of altetive income allowing subsistence farmers to
move outside agriculture. In other words the reidactof the purchase price has to be
accompanied by an increase in the shadow price. Wbuld not only make such a shift more
likely, but ensure that it is permanent. This esponds to moving people out of subsistence
agriculture to alternative non-agricultural emplamty and is the most likely driving force for
agricultural commercialisation. Such a developnveiitalso lead to an increase in the selling

price because the withdrawal of resources froncatjure will increase their relative scarcity
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and limit the potential for subsistence agricultpl@ying a stabilising role as shown in section
3.

The other analytical case in relation to the tratisa cost reduction is when the selling price
is increased, but the purchase price is kept asange level. In this case the shadow price is
likely to drop below the selling price thus makisgje desirable and transforming subsistence
farmers into commercial producers. This can be egtwas pure agricultural
commercialisation in the sense that resources lvélltransformed from subsistence into
commercial use (not necessary implying any chandgba sense of production organisation).
Since such a change implies that total consumpsionore or less constant and the shadow
price is stable, we may view it as a ‘pure’ tranmac cost reduction in that reductions in
market distortions allow agricultural producersget a better price in the face of unchanged
demand. Although the scope of the latter transftionds limited in comparison to the non-
agricultural transformation, and further limited Iblye role of subsistence in employing
production resources unwanted elsewhere, it shaatithe neglected.

It should be clear that the above distinction isdohon analytical convenience. Any change
will be a combination of the above two cases. Whathown is that the possibilities for
agricultural commercialisation lie predominantlytside agriculture and the transaction costs
story is better viewed as a symptom of a more ggremonomic misbalances, rather than a
primary cause for subsistence agriculture.

While the general picture of what causes subsistamcl what can eliminate it is clear, what
is much less clear is what might be the immediaactions of subsistence farmers to
economic measures and policies. These are notysanpatter of fine tuning of policies, but
are important with respect to both policies aimedeastricting the extent of subsistence and
policies designed to work within the framework ofdespread subsistence agricultural
production. It is for these purposes where thecephof orientation, linked to the first stage
of the decision making process may be particuladgful. Orientation defines the price
responsiveness of subsistence farmers. Market tedesubsistence farmers will react
immediately to improved market conditions by reediting part of their production from
consumption to the market. Their first stage decigirepares them for such a possibility.
Subsistence orientation is based on the premisgghby will remain subsistence, and since
orientation is a forward looking concept, the res®of subsistence-oriented farmers will be
slower and of smaller magnitude. The orientatiorsalbsistence farmers is nevertheless a
largely under-researched area. The claim that itelatively stable (Kostov and Lingard,
2002) needs to be substantiated. Mishev and Kq&002) argue that due to differences in

21



their mindsets, young people are not likely to bgaged in future agricultural production,
and although the average age of subsistence faisdikely to decrease, they will remain

mostly middle-aged. The age structure of subsistefmmers and their inability and

unwillingness to unlearn already learned patterris behaviour, may provide some

justification for the relative stability of theirrientation. Orientation is subject to evolution
and needs to be studied. The market orientatiomadt subsistence farmers in transition
countries may be subject to change, but until itaiailable, processes of agricultural
commercialisation may be facilitated. In additiorthe issue of orientation, the relation of the
current level of consumption and the subsistencswmption level, need to be investigated
to assess the longer-term effects of subsistemoeudigre. Unlike some developing countries,
it may not be unreasonable to assume that in noosttdes in transition current consumption
exceeds the subsistence level. Under this assumptiee static longer-term effects of

subsistence may be positive.
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Appendix 1
Mathematical representation of the two-stage decision model

In order to clarify the two-stage decision makimgpm@ach we present the following
simplified model. We assume that all farmers atemal optimisers (in terms of
expected utility theory). The decision process loapresented as follows:

Stage one (given expected pricefér the selling price andgHor the purchase price)
to decide on producing quantity; @nd buying quantity £ may be represented as:

Qq=F (R, R (1.1)
Q=G (R, B) (1.2)
Where F(.) and G(.) are some functions.

Similarly the second stage decision is: given thailable production and the price
realisation R, decide to sell quantityy @ to consume quantity QThis translates
into:

Qs =H (Rs, Re) (1.3)
Qs=E (R, Re) (1.4)

In empirical research the functional form for thendtions F(.), G(.), H(.) and E(.)
have to be decided by the researcher. An additiesfiction for the sum of £and
Q4 will be necessary.

To illustrate the potential use of this model weptay the assumption of rationality
and express it as:

Rs=Ps + e e ~ N(0g2) (1.5)
Rs= R +U; u~N(0,0%) (1.6)
Q3+ Qu=Q1 + vV, v~N(0,07) (1.7)

(1.5) and (1.6) express the consistent price eagieos, while (1.7) demonstrates that
the quantity produced is consistent with the flestel decision with allowance for
yield effects (say because of weather) The lasa@ou is simplistic, but we use it
here for the sake of illustration.

Note that some of the above variables, in particatees referring to the first stage
decision are not directly observable. We neverisetebtain a tractable model if we
replace them with appropriate expressions contgioinservable (i.e. second stage)
variables. Using (1.5), (1.6) and (1.7) to replde=expressions in (1.1) and (1.2) and
introducing the actually bought quantity @e get:

Qs+ Qs-v =F (Rs—€, Rs-U) (1.8)
Qs +Qs4= G (Rs—€, R-u) (1.9)

The model then consists of equations (1.3), (48) and (1.9) with the additional
error terms e, u, v, specified in (1.5), (1.6) &bd) and can be used for two distinct
purposes. One is to simulate the effect of thatuiginal environment (by randomly
drawing the error terms from distributions with fdient variance levels).
Alternatively one may wish to express the buyingeiin terms of the selling price
and simulate the model in terms of transactionscost



The other use of the model is to estimate theioslships embedded in it. This would
involve representing it as a statistical model,acllmeans introducing additional error
terms for each equation. Since equations (1.8)(ar8) already contain error terms,
the model would contain four equations and sevaoreterms and cannot be
estimated by standard maximum likelihood. It iseréiveless tractable for estimation
purposes. Its estimation depends on the specditaif the functions F(.), G(.), H(.)

and E(.). Where these are linear, the model caesbmated by iterative generalised
least squares techniques, like the various versibrice Expectation Maximisation

algorithm. If these are non-linear, this may notféasible, but multiple imputation

methods (e.g. Markov Chain Monte Carlo or Import&ar&mpler) may be used
instead.



Appendix 2
Pricediscrimination effects

The example of price discrimination is shown inlfeg2.1. Let us assume that there
are two consumers(or types of consumers) and tmemntigies consumed are
correspondingly Q'and Q?%. This implies that

Qo+Q0=Q

We can assume with no loss of generality that s group of consumers are less
price elastic than the second. This means thasltpe of their demand curve, Wiill

be steeper. In order to demonstrate the effectioé gliscrimination we assume that
there is a production monopoly that allows prodsderset two different prices for
these two consumers. For simplicity let us furtassume that the price differences
are set with the same difference say with regard to the original price.P This
means that if the new prices charged to the twswmers are correspondingly &d

P.. then:

Pl—P():Po-PzzAP

The price discrimination would be beneficial forogucers if one can obtain a
situation in which total revenues exceed their iagf level (at price ). To
investigate this possibility we can set

Ar=Q- Q%
A1=Qo-Q

The sum of the sales revenues under price discaimomare as follows
S=RQ+RQ:=(R+ AP)*(Q'o- A1) + (R- AP)*(Q" + A2) (2.1)
Setting R = BQo = PQ’0 + RQ”p and after some substitution and reworking we get:
S=R+AP(Q - Q) +P(Az-Ay) (2.2)

It is clear that, in this example, price discrintina can increase sales revenues if
S-R=AP(Q - Q)+ P(Az- Ay) >0 (2.3)

The latter holds if the price inelastic group ohsomers account for a large part of
total consumption. To see that let us rewrite)(23(using that\ P>0):

(Q1—Q) >-R/AP*(Az- Ay) (2.4)

Since the RHS of (2.4) is negative the above iaktyuholds if the LHS is non-
negative, i.e. if the consumption of the price as#ic group of consumers exceeds that
of the other group, this is true. Even if the lattlwes not hold, if the difference
between the quantities consumed by these two grargselatively small, this may
still be the case. In the latter case we need

|Q1— Q| < R/AP*(Az- Ay), (2.5)

where | .| stands for absolute value.



It follows from the above example that in order fwice discrimination to bridge the
discontinuity in the supply function, requires ansmlerable part of demand to be
relatively price inelastic, i.e. to be backed up Wwgll off consumers. The latter
condition is difficult to maintain for poor courgs and therefore price discrimination
can only play auxiliary role. For this reason wendd analyse it in detail.



